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INTBODUCTION. 



The Bnchiopoda in tihe crataoeoiis deporito of ibe Tridmurpofy and Booth 
Axooi diitiioti of Sonthflrn India an not naaily ao nnnuroas as are the thiee atimc 
classes of MoUusca — Cephalopoda, Gastropoda, and Batoeypoda whiah hvfvheett 

dealt witli ia the previous volumes of the Palceontologia Tndica. This smaller 
minilior of species niii^'ht havi' IxM-n iiiitiimlly expect*!*], for although the Brachiopoda 
oflon abound ia the mimU'r of sjn rinn iis in the j oungcr inesozoic Hti-ata, the uuml>i-r 
of generic and specific forms dues uot more thau approach that of the other 
classes of Mollusca. 

Eegarding tbo daaaiflaatioa of tha SMwhiopoda and tbdr aUiea,* in aereial 
iatpoctant analmniflal pdnti, aa iroU aa ngardtng tiie qrataaa of momflnfllatnre and 
other similar details, I hare alnady spoken in mj intcodnotoiy notioea to the 
other danes of tiie MoUusca^ and it will, tharefoie, not be reqaisite to npeat fhoae 

statements in this place. Neither will it be necessary in the examination of the 
South Indian cretaceous Brachiopoda to enter into those details of general claasi* 
ficntion wliicli it has l>ecn deemed advLsable to place on record, when workinj* 
out the tliree other classes of Mollusca. The comjwratively early publication of 
such a splendid handbook as tliat on the "Classification of Brachiopoda" by 
Thomas DaTidson, Esq., and the translations of the voilc into Flench by 
Daslong;o]iampa» and into Qemmn hgr Vtot Suesa, Adlj aocoaiit for this. We 
ham also an 'emeUent aooomi of thia olaas by Bronn in hie '*Elaasen tuid 
Ordnungen dea TUemiohea,*' and several anthon have added to our knowledge 
t& it Btnoe the poblication of the last named wodc. 

A ttiid point to whioh I paid particular attention in the other classes of the 
MoUusea was to give, as far as possible, a complete list of the species of each 
class, as rppresente<l in erctaeeous deposits in general. This important resiimd had 
iK-en initiated by Pictet in his famous "Materiaux pour la Palcfnitnloijie Suis-se." 
Aad as the iiste of the cretaceous .species of tlic three preceding classes of Mollusca 
• 8mco|ioiU or TonkmU, wui Cilioi-odn or Brjoion. 



had been already completed, or rery nearly so, and only required aome additions, I 
had a reason for endeavouriug to supply the latter. However, as this is not the 
case with the critical lists of the Bracliidpoda, which are probably at the present 
time in preparation, I liave not the same object in view as I had before. Besides, wt; 
may fairly expect that Prof. Pictet's accoimts, with the larger materials at his 
disposal, will be fitr nuxe oompileia ^bask. anjihing I could supply. 

la fliJe mj my wwk tvffl be limited to giving detailed deeorfptioiii and figures 
of flioae ipeoieB wlueb ocour in our Bonth bidian erataeewu depoeila» and I ahall 
ody Itiefly pteAMse tiiew deBOKiptknu by a iboirfc etatemeut of the ofganiaatian of 
the das-a, and of the flunillwi and genera to which the Indian species are referable. 

A brief summary of the geologioal results will be given in a separate article at 
the end of this paper. 
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BMCmOPODA 

or THB 

GRKTACEOUS ROCl^ Oii^ SOUTMliN LNDIA. 



Sub-ltingdom, MOLLUSC A. 

Class. BBACUiUPUJJA, Cucier. ' 



CnARAOTER. — Acephalom MoUusca tciih Ike maiUk divided into a dorsaJ <ind 
ventral hay, each provided at th» margin with komjf or ehitinoug getie ; 6o<iy tnitall, 
ipKmetHealt or very nemrfy to; mouth omterior, neorfy oentrol, ai the hate tetween 

uptaroffeahi/, internally sulcated and ciliated, more or lets »piraUy twisted armo, 
which cliiejlg aeroe the purpoae </ braachia, ami are <ifien tugporied bg *olid oaleareoiie 
proceewg. 



The two mantle lobes secrete a bivalTod, inequivalTed, generally symme^oal 
shell, the two valves being sometimes joined to each other by a jiair of bin !»e- teeth, 
but they are always kept together by adductor muscles, and are opened by cardinal 
uaadfli; the oakueoiu Imadual ftppaitttus, if present, is alwsyi attadlied to ilie 
smaller, or hromal valve, while the larger or neural cue is sometimes partially or 
entirely grown to other objwts, and moif tfeneraliy provided with a perforatwl umlx), 
through which a fleshy peduncle is protruded, serving for tcmporaiy or permanent 
■ttaoihiiient of ttie aaiiiMls. All ■pedes ue marfne. 

The Maloiy and otgaiiintion of the Brachiopoda— or Bracbionacephala, as 
Bronn suggested to call them — have been exhaustively treated by Davidson and 
Bronn in their works already alluded to. I shall only refer to a few of the mote 
impottani ■natomioal snd atniotaRU ^K^ints, as explanatory of flie aboro diagnoiiB. 

As regards their external covering — the shell — the Bmchiopoda offer several 
points of resembkiuM; to the Peleoyix>da, but they essentially difier from them in 
the arrangement of the internal organs, and in this respect are more closely allied 
to tiw Baooopoda, and the ttmAmdag dinuon of the Ofliopoda. 

The body is very v/ni^W , lying at the ba^.- 1 : , , ;i llu- two almost entirely 
•eparated and unequal portions of the mantle, wLn-h -.m- dLtrso-ventrally s^ituated 
respecting each other, while in the Telecypoda the two halves enclose the body later- 
•Hy. Bach half of Hie manile ooosiBti of aeranl lajeca, tiie oota of vlikli 



CRETACEOUS BRACHIOPODA 

*'*.•• 

:• '•" secretes at its margin the slu'll. Tliis LiHor is very variablo in structure ; very eom- 
iQoaly it is poroua and punctated, or Ubruuii and externally foliaceous. The former 
strnctarenwy be said to be typified hy the finnily TsanBtuTouBM, and fhe latter 
by the Rhyscbohellid.v. Tlu; structural characters of the shell ID different fiuniliee 
have been elaborately trcjitcd 1\v Prof. Carpenter in his paper on tlio intimate 
structure of the shell of Jirachiopoda, ineiudcHi in the intruductury jjurt of the first 
volume of Ur.DaTidaon's **][oiiograph of British fosail Biaehiopoda." 

Tlie inner It^/vt of the mantle is very soft, and jxartly of letioolated structure. 
Towards the raai^ns the two layers are generally more or less intimatoly connected, 
and providiHl on the inner side with long chitinous or homy sctn. Between the two 
layers is a neUroilc ti a highly deneloiied TBioular qrBtem, whidi is not for tlie 

purix)se of rosjiinition, as usually suppostnl, thouLjh it may assist in it» Ilowevcr, 
it is certain thai it stands in intimate connection with the derfllopaie&t of the 
ova; it leaTM often atrong impressions on tibe ioser aUes of fhe valres. 

The mouth is situated nearly centrally and at the anterior end of the body 
l>ri\\-opn the anus, Tx-ini^ at their base often connected 1)y n kiml of velum. Tlie 
aUmentary canal is turned neurally, and is of varied length, rarely of the same 
ihieknesa ; usually nt a short distance from the mouth it enlarged mto a kind of 
stomach; it terminates cither blindly or %vith a small opening behind theadduotOT 
mustde, and near the liin^c-plate of thi- dorsal valve, cither centrally or laterally. 

Tbo liver is usually largely develo|)ed, consisting of numerous gre(?nish blind 
aaos* as in other more highly organised HoUusca; it envelopes the greater port of 
flio alimentery canal from the mouth to its end. 

The centre of the circulation is a heart, lyintj free in the ca\ ity of the liody 
above tlic stomach. It receives a strong vein anteriorly, and sends oO' two prin- 
dpal aorta bnaohes, one to tlie mantle and the genital oi^gans, and the other to the 
digestive (ngans and the peduncle. 

The usually spLrally twisted arms, must be looked upon as true n-spimtory 
organs, although they besides appear to perform the fanclion of supplying food to 
tlie mouth by prodneiag a strong current of ivater. Fbr this purpose they possess 
in the middle of the internal sidr a di-(>p cji-oove, and laterally one or more series 
of very fine and long fillets. The mantle, which is itsually regarded as the organ of 
respiration, does not perlbtm this fimotion, though it may assist in supplying a 
filnoga in tbe trater, but it does not possess the neoessaiy vends to eonvqr the blood 
to the heart. 

All or most of the recent Brachiopoda that hare been examined appear to Ix; 
heimapihrodites. The nervous qrstem has its oentie in a complete ring surroimding 
the oBsophagos, and sending off branches to all ports of the body. 

As to the muscubr system I ne(>d not specially mention the rarious t1ti?i 
muscles and muscular Imuds which are required for keeping tbo digestive and other 
organs in their proper relative portions, and which are necessary for their func- 
tions. Only finir sets of muMles an of genend importanpe; Isl^ the addnetor. 
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wUeh fa Ofl ■trangcst, and Ium the Hanetkn of keepiiig the thItcs ekaed; H ii 

dorsally (livi(lr<l into ronr branches, j)rc>(luring: two anterior, larger and stronger, and two 
.posterior, soudier and weaker, scars; ventrally it is nejirly united, producingf no 
elongately ovate SOW, sameiiiiiBB divided by a slight median swelling of the shell or 
hf tk diatbot lib. The Snd are the eardiHal nuia^e$t of whiob there ii an aatarior 
and a posterior (or accessory) pair. Tlic first is attached near the umbo of the hicmal 
Talre, and oa either of the anterior sides of the adductor soar in the neural valve. 
This cardimd vraaolek moallj also called dkaHoator, haa as its principal object 
the opening of the valves. The so-called diearioatof ageettoriut is dso ■tt ufiwJ on 
tlie hinsT plate of the btrmal, and posteriorly on tlie neural, valve; it is much thin- 
ner than the former. The 3rd set are the so-called aiijiuitalorea, which are intimately 
ocmnecfted witJi the 4th large muscle, or the peduncle ; the a<{/u*taioret are diiefly in- 
tended as erectors or retractors of the peduncle, and arSb flMnltanb ohadete Or meailj 
BO in those six-cies which do not possess the latter. 

A very current idea exists, that the Bracliiopods fix themselves permanently by 
theu pedunenhr mnsole to sub-marine objects, bat this is, I think, highly improlMible. 
From what I saw of recent LingnUc, I am inclined to Wlieve that they are capable 
of changing thcur place netually by tlic movements of the peduncle, and probably 
they also swim through the water by opening and closing their valves. I found 
Liiiffvta onatina on the Anrakan Coast a little below tide-mark, and many other 
TerebratuUe, Orbiailtc, and others, arc known to live in similar places; thomigority 
of the large recent forms indeed arc probably littoral, but some also OOOUr ftt con- 
siderable depth, and others only in deep water. 

There can not be, I think, mneh doubt as to the true molluBOons ohataoter of 
the Hnu'bi()])fxLi, and tbcir proper classification between tbo Anomikhe of the 
Felccypoda, the Saccopoda, and the arm-bearing section of the Ciliopoda. Mr. Morse's 
rather startling idea that all the Braohiopoda and Ciliopoda should be ehusad with the 
AtmiJtito, instead «C forming the knrer iMdan. at the MoDnioa, ia^ therefinei not 
Bkdy to obtain much valid support. Its }jeariii?« upon classification have been 
htdy ably discussed by Mr. Dall in Am. Joum. of Conchology, vol. vi, pp. 88, &e.* 
I quite agree with tiiat author's oondnsions, that Mr. Horse 1ms come to his conein- 
sons on inadequate grounds. It woidd not be difficiUt to point out more characters, 
than Mr. Dall has noticed, which speak in favor of the now f?enei-nlly ado]i(cd idea 
of the olassiAcation of the Brachiopoda. Indeed it seems to me tliat tlio dillercnces 
between ft» internal oigans of the Feleojpoda and of the Brachiopods are not ao 
enormously great, as is generally supposed. The division of the mantle is no doubt 
essentially dilTcrcnt, being Intrrnl in tlie former and dorso- ventral in the latter, 
and acccnrdiug to this of course all the other organs change. The arms must 
be loolDed npon morphologically as the bxnnologiiea of the labial palpes, 
but in the Brachiopods they aiao roceivo the function of respiration, the true 
bnochia have become entirely obsolete. The adductors coReapond to the aame 

* And ^|iin in Am. Jvis. Oauli.i «oL vi^ W i< 
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nnuek* of ihe Felc^podi, tiw diTarioatora x«p1aoe inner ligamait <» eaitflage^ 

and the a^justators are simply a modification of the petlal muscles, mul the 
peduncle itsolf is, strictly speaking, only a modified foot turned backwards; all 
these orgauH liaro quite similar structure and ftmotions in the two olaswa. The 
nwram xing «t the (snpliagiui is aimilaily plaoed in lioili daMea, and ilie ali- 
mentary canal tcrminfitos similarly boliind the posterior jiarf of tlio adductor. 

The enormous development of the mantle lobes as compared with the small 
•Im of fhe hodf may ^pear abnomnl in fh« Beaohfopoda, but vne ilad it of exactly 
aimilar pmportioiiB, tu inatanoe^ in JMMa, PiMMa, FUumna, and aOToal otto 
Peilecypofls. 

I have very little doubt that when the anatomy of the Auomiida and many 
Bfaohiopoda are better atndiod, ibey nOl show itill more points of wnmHaiifio tlian 
are gcnomlly known at present. 

The Brachiopods lia\ e been divided into two lar£»e groups, the PLEVBorraiA and 
the APToiA. The former have the valves not joined to each other by any kind of 
Idngo-ieeilih or fbMed margin; tbegr liaro no intenal solid InaoUfll affaxatiUtand the 
alimontary canal terminates laterally with an anus. The latter have the valve 
joined by a simple straight slightly thickened margin, or by distinctly developed 
hinge-teeth and oorresponding sockets ; the shelly brachial apparatus is rudimentary 
or -wen derelopedt and the alimentary oaoal ia bdisred to tomiBate Uindly. 13u» 
former group includes the fSaunilies Linoulidj!, Biscisidx, and Craxtid.k, and the 
latter the FRODVcrxDMt CMOawwjBt Stmotmomsnwm, SenuFEsiD^, BsrxcaoNSLiWM 
and TsMMBMATtanKA Tnm tiie last the TnenDM lune probably to be separated 
•a a distinot ISudly, and somewhat diibrant araangemenia hare also been p roposed 
Mgarding some of the paluiozoic forms. 

Of the eight families noticed, there are only three represented in the South 
IndiBn eretaoeoiis deposits. 

Tb» animals of ihe sing^ known genus Qnmia possess fleshy, spirally cofled 
arms, which are attached to the odes of » snail 8ub<centEaL piNioess in the Imnal or 
dorsal (= upper) vrilve. 

The shell consists of two sub-equal or unequal calcareous valves, of a minutely 
tabular atruotore, fixed to each other by two pairs of adductor mnsdes, but without 
any special hinge-teeth, or any soUd bcachial gystsm in the hsemal rahe. 

Gemi»,—CajmA, SHgku, 1781. 

DmidMn, Brit Fom. Br*cbio])n<li, vol. I, p. 123. 

„ CliM. ia Bnchiopodi'ii, ban*], by Snow, 1850^ p. 137. 

Shell sobKnUciilBr, or subqnadrate, ineqmTalTe^ with the neiizsl tbItb fhie or 
rumSkf adtoent, or attaobed to sub-madae o1;jeets with a larger or smaller portion of 

of tiw nenul spccin i» noted. 
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the surface ; haemal valve patellifonn, with a sub-ceutral or ezoentric vertex ; outer 
tiD&oe nnooth, oomoentrically or ndiatelj striated or ribbed, imier with two niib- 
ceutnl anterior and two sub-marginal posterior adductor scars, tfae two in cadi 
pair respectively distant from each other ; neural vnlro with two approximate sub- 
oentral anterior scars, generally separated by a dentilbrm, more or Icsa prominent, 
ridge, and with two diatant flab-marginBl poaterkr aoan; all fh» icara an ramided 
or roundish oval, and either somewhat impressed or situated on special thickenings 
of the shell ; the neural valve generally has a narrow indistinct area at the poste- 
rior, somewhat truncate, edge ; vascular impressions in both valves single, digiti.- 
fbrm. (For the history of the genua, and ttie sub-divisions suggested by rariooa 
authors, I must refer to Mr. Daridaon'a eUaboiate aooount ia hia elawifioaiiian of 
the Bracbiopoda). 

The species of Crania ooour from the oldest sedimeniary fbrmations np to the 
pf c a an t time. They appear to have been, however, most numerous during the 
cretaceous period. Of recent species II. and A. Adams quote five, but the type 
of the genus is a cretoooous one from Maastricht, Crania £rattettdurgea*i§f 
(Ettobnns). 

In the cretaceous rocks of Southern India a single species has as yet oociurred, 
and this is a very widely diatribnted one, originally described by Setsiua^ the founder 
of the genus. 

A list of Oe eontaoeooB ipeidea, as firr aa known, haa been g^van by Sehlosnbacli 

in the "ralfeontonfraphiea," Cnssel, isnc, vol. XTIT, pt. VI, p. 317; they are all 
European, or at least irom the old continent ; no species has^ I believe, been as yot 
described from America. 

Crania Tr.yATiEnGFNsis, Jteizitis, PI. I, Figs. 1 — 2. 

1781> Crania Iij»a}irr<frHtit, Retjius, SchriJUn dcr Iferl. Akudi-mic, II, p. 76, pi. I, figs. ♦—7. 

Utf, mJem, d'Orbigny, P»l. Frmnc. ti-rr. crv?t., IV, p. l-U. pi. fiSS, figt. 1— «. 

ISn. CVoms JS;piaiiiyfiifw^qmdDmvidioi,firitidiOntfi^ 

18M. • ^ftaimfmA, , B«hiiMb*tK« P rii»i Bt i gM BM»\Me^llIl,pL MS(TOi|yn» 

Te»ta mbquadranffHlarUer rotundata, mt roiimdttta» imequivaMt vaka uewrM 

out planiuscHlf ^^it roiircrinrr, solum propr npicem e.rceiifncum, seti parte majore, 
qffixtti valca htBUMli conoidea, patelli/bnni, j)liu minume elevata, apice acutato, 
tstmUrkOt itoiimmqtum aaBmoHMiinala iat/Ortuta; tnptffiae vtrku^ wOmb eoatalfe 
radiai^bM, majoribm et mmor&iu aUemautibua, tirHs coHCentriek inferteeti^ 
nommnquam ruffulatia aen imhrientim atperulaiijt, ad periglterkm fiouh pnffioieiUibmt 
onata ; rmrgine mlemo lato, 9ubplam, tfranul<ilo. 

The neural Talve is ahraya attached, either by the apex or by a lai^er or smaller 
portiflm of ita amfltoe; it is also less convex than the hscmal or upper valve, in which 
Hw cocoentric apex is diret-ted somewhat posteriorly. All the muscular sears are 
iHw^M on considerable thickenings of the shell. The two anterior scars in the 
hnmal Talve an either entixely separated by the median tidge, or tbegr meet with 
eaflb other in Ikont of it. 
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Tlie nnniber of ndiatmg ribs is very variable. The typical tarn flram Ignaberg 

is distingmshed bj its tuaal lonndlj subquadrangular form and numorons snbequal, 
or altemaicly shorter and lonsrpr, and thickor and tln'nncr ribs, ))i'in? 38- 16 in 
number. This ibrm is oonuuou in the Baltic Clialk, and it also occurs at Maastricht, 
tiKmgh apparently rarefy. The tiro aa yet known Soutb Indian gnmplea agree well 
with this typical form, except that the ribs arc slightly fewer ia ttuadwr. Pf™"™"* 
firom Folkstone are similar in form, but liavc still fewer rilis. 

At Maastricht another variety is more oommou ; it has a more distinctly rounded 
ahape^ the nBba an either munevon^ er flie^ are few (84-98 onlj), and tiibk. This 
latter form lias licon dosi;^imted as \-ar. panclcostata by Bosquet, and some .speci- 
mens of it are \vider than long, while in typical Ignabergemit the u])ix>site is the 
caae^ or at leaat tiie two dtametera are equal. A ttdid wiety is figured by 
BoUoBnlweili (loc. oit., pi. xl,fig.24), which has the numeroasribaaffliBlTpelbniw 
but ig more rounded in shape than the last ; the two valvea an naariy e^uallj 
elevated, or the neural is even a little higher than the hsBmal. 

Ilura aM besidea two other Tarietiea indieoted 1^ Behloanbaoh. Tbeooe^ 
0»ttrix, Kunth, fairly ri:,n i s with the last mentioned variety, and the other includes 
specimens figured by Davidson and Deslongehamp8,at1a6hed 1^ a broad aur&oe 
of the neoial valve. 

g. JjywoBgiyaMfeiafoimditt England in the UpiperaadLoww Ohalk; ontheoon- 

tinent of Europe it occurs in the uppermost cretaceous deposits, — Danicn and 
Senonien of d'Orbigny, Weisse Exeide and Oberer Tl^ener, — ^ixom Norway all 
through GenDany, Belgium, Bohemia, and Fianoe. 

Xoca^jl^.— ^iapaudj; only two apenimmiH have as yet been Ibfund in a brownish 

oolitic rock. 

Formation. — ^Arrialoor grou[). 

Famihj,—RnYNCnOXELLTD.E. 

The animal of RhynehoaeUOf the only genus known in a recent state, is either 
free, or attadied to aub^marine oljeott Iqr a nmioDlar pedide situated at the beak 
of the neural valve ; tho arms are spiral, fleahy, supported ouly at their base by 
short shelly processes ; the muscular system consists of a strong adductor, divided 
dorsally into four branches and veutrally united into one ; besides that, the usual 
and retractor mosdlea of the peduncle are preaent, bat the latter ia aome- 
times obsolete, in which oaae (be r< 1 1 i t is ( (jiuilly su; the mouth is situated in 
the middh; of a membrane, sepanitir.i: tlio small posterior visceral part from the 
anterior respiratory cavity ; tho alimeutary cuual passes through the notch of the 
hinge*idate and ends behind the point of insertion of the adductor near the centre 
of the neural valva; the pallial veins originate in four much sub-di\ ided branches ; 
the mantle is not attached to the shell* and its margins are provided with more or 
leas nomerous, fine, cbitinons setn. 

The shells are incquivalvo, very variable in shape and sise, of fibrous or pyra- 
midal, not paaotate atEuotuxe ; the two Talyes an actieulated b|y a pair of hinge- 
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teeth; lucmal valre with two shilly brachial proceMB; luiinl valve inth the beak 
pointed, incurved, peri'uratcd, or closed.* 

Of the ibnr genent of tUe liuii%, Bt^fnekonettot Oamarcj^knia, Pen^menu, 
and probably Dimerella of Zittel, onfy the lint one is npceMmted in the South 
Indian oretaoeooa depouta. 

RHYNCHOXELLA, Fiacher, 1809. 

(Siv I)4viiUon, British Pos«. Ilrachiotxxii. Vol. I, unl t'Lt-xifi st. of BracliiopotU). 

SheU very variable in shape, changing from triauguiar to elongately ovate or 
loandj nixfiwe lanty amootfa, urnnlly ndistefy ribbed or striated; generally with a 

fold and .sinus in front, ranly without tlicm. Neural valve with a pointed, sharp 
beak, having a foramen on the inner side below the point, which is, however, occa- 
sionally so much tamed npwaids aa to entirdy eloae the perforation; deltidium 
small, partially or entirely snrronnding the fttramfai, and sometimes forming arcgnlar 

tube; bingo with two divorsrin?? cardinal twth, supported by dental plnfcs, rxtcnd- 
ing to the base of the valve below, and endotung a more or less marked depression 
in wbieli Hie shell sad pednnsle musde is attaohed, and below it is sitinited Hie 
lar2;i! adductor scar. Hsomal valve with two apopbysary fLittcnrd .md grooved 
lanii llsL', si iKinitrd at the base and somewhat turned ui)\vanLs ; below it are the fOW 
adductor scars, i»cparatcd by a short more or less developed ridge. 

Speeies of BkgMSm^la ooeur finm the oldost sedimentary deposits up to flie 
present time. Ball (American Journ. of Conoh., vol. v, 1870, p. 151 and seq.) 
gfives five rocent sp<H'ios, paittacea, (Aretie Seas) ; nigrkans, (New Zeal:uid) ; Orayi, 
(Fiji U'oodwardi and lucida, (Japan), to which E. «<c«/a, Seq., has to be 

adiod. It is yvej probable that the leoent veseacobee in deep sea dredging irill 
OODsiderahly increase the number of these nionuincuts of aneieut animal life. 

I can distinguish from the South Indiau cretaceous beds six diifcrent species, 
most of which exhibit close afi^tios to others from the Upper Qreensand and Chalk 
deposits of Eorape, but only one of the species appears to be really identical. 
Possibly, when more extensive materials hav*^ In-en collected, the ideutidcation of 
some of the other forms may be ascertained, which must, at the present moment, 
be oonsidBred as new to seienoe. 

1. BhyiiCUONElla uutua, StoUczka, PI. 1, Figs. 8-4. 

IMfn. teda trm mene krr^vHurUer mAovata, tumida ; valvahmK^titerAmi^ 
amvexion; vmbone porvo ; fronie tem^rtUa uniforme deflexa; mperJMe etnme- 

cosf'ifa : coatia circiter IH, Mnb-nbhisis, frre (pqttUlistimtibMt tlM^oigtltitfpngpe um- 
bonem obtoktu; 16 mm. longa, 18 lata, 10-6 crtma, 

f Ferjoljp-'eialMi mtmvii mMrigim*^ oosMt cirejfar 12, erati<i^ immMs, tiMkt 
htoremeitH kmiettatk Meneetiff luqiie ad oj^eem extentUt SO mm. IsNfOi S8 Me. 

The tyi)ieal form, rcpn'sented in fiij. 3, is a transversely subovalr, tuniiJ shell, 
with the ha^mjil valve much more inflated than the neural one, the latter having 

* It if imbaUy uuljr in agod •{■cciuiciu tliat tbo fonmen become* cUxed. 

t AW B lgn d i v rm wd fwiwMj Mm U itHn Mngm IMD lib f . CboA.. UTMSTI. tB. y. «Sl 
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a somewhat small beak with the imihonal ridges roundwl, and formins: an angle 
of 110"; tho termination of the beak itself is not preserved in the single 
•peebnoi wbidi we lam. The flNmt is divMed in flie middle^ one-lialf lieing lonuv 
what bent upwards and the other downwards, gradually, not rapidly. The surfaoe 
is marked with about 16 strong, equidistant, and alino'^t smooth radiating rilw, 
which become obsolete (or nearly so) towards the lunbuacs ; they were evidently 
obtoiely angnlar, but u the mabae ia not well pieiemd, it i» diAooU to say 
wliether tliey were Ttsef dmp in the original state. 

LocftUtij. — Sir£»umporc, in a white limeetoiie. 

Formation. — Ootatoor group. 

Var. A aiogle Bemal ndve liae been found in a oonglomemtie limestone near 

Ootatoor. This valve belongs to a Romewhrit more triangular, larger shell, resem- 
bling tho last in general character, hut having only about 12 radiating ribs, which 
are reiy shaip and reach up to the umbo; the ribs also are crossed by lamelliform 
strisB of growOi. A fiagment of a haamal valre fkom the same looalitj^ ia aqoalfy 
inflatril n'^ that of the typical form from Sirgumpore; the ribe aiO TBiy dtaip near 
the periphery, but considerably less so towards the umbo. 
Farntaiim. — Ootatoor group. 

Although there appeal's at tlic first sight toexirt a great diAmnoe between the 
two forms, I tliiuk it highly probiible that they represent only one speoieSb and that 
in tho typical specimen the ribs are accidentally a little woru down. 

The species leaesnblesinform someTuietieBof iUgm* rf t w w li efa, 8ow», but diflhia 
firom them by its coarse ribbing. In this point it approaches Rhyn. Bechti, Sohloen- 
baeb, (Xeucs .Jalirb. filr Mineralogie, &c., 1869, p. 825), being readily distinguished 
from this one, however, by tho unequal convexity of the valves. The nearest 
anpiraaeh that I oaa And to our fbssfl is the juntssio JMyfleA. jtM^^trfi^ whioih dilltan 
■olflfy by the man incurred pointed beak, and better dereloped timbonal ridges. 

2. BhutchoneUiA Akiuajuwkeksib, Sloliezka, PI. I, Figs. 0-6. 

Uhf/n. testa rotundate suhtrigona, tuniUla, valta fifrmoli alterd convexiore, 
radiatim coatata, costia 22-26, Croatia, aubacutia, aubltecigatia, interatUiia multo 
aHgMtHor^m separate ; fronte oBAffofo, maiio lot* sAmmAs; dna attbquadranffulon, 

A tandd lonndlf subtrigoiud sheU, the hofmal tbIto being somewhat move 

convex than the oth<T ; both, however, arc rather abruptly truncate all round the 
margins, and are interlocked with strong pointed teeth. The front lias a broad 
almost rectangidar sinus in the hwnial valve; it is 6-6 — costate, slightly wider than 
one.thiid of the total width of the sheD, bat not so hlg^ as tile general eonTenty 
of the ha-mal valve. Tin surface is ornamented with from 22-20 radiating, strong, 
subeq^ual, and very closely set ribs, which are slightly angular and crossed by very fine 
striiB of growth; all the nha begm at the apex of eaoh Talye xea|iectiTefy. The 
apex of the nmal valve is modemtely pNminienl» poiiited, and so moioih iaionrrei 
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that the rory small foramen is hardly visible in the porftH-t shell ; the deltidium is 
small, tubercular ia front, and apparently extends all round the foramen; the 
nmbooal lidgei tre dightly maiked, diar^ curved, meeting at aa angle (tf aibont 
95° ; they enclose a short smooth area on eiUiar aide of the nmbo, alij^dfy eDflBaaoh^ 

ing with its margin on tlu" litfiiial valve. 

LocalUy. — S. £. of .<lrrialoor; only a few specimens hare been found in a 
irhitiih laiiditoDe. 

Formation. — Arrialoor crroup. 

This spcci<!s appears to be the eastern representative of Rhyn, Mantellanat from 
iBb» more inflated varieties of which it differs by a well developed firontol linui, and 
\if laving the xadiatDig ribs aomewliat more nunuraua and genenOy doaer together; 

the beak also is eoiisidoraljly more ineurvetl. Almost the same differences :ire appli- 
cable in a comparison witli Tthijn. ri'ntriptanala, which Sclilcenbach separated from 
Hifl laet maationed species (comp. Sluuugsb. Akad., Wien, Math. Ntt Klaaae!»Lyi^ 
p.a]5,vL8,figi.8.10). 

8. BHTNCHOiinLXA. ooxFBKBSA, (Lam.) PL I, Fig. 7. 

Utf. nhyncUittlla omprnta, D'Orb., Pkl. Tnaq, tU.«Mt. wL if. » M> <W, %fc 1-^ <W wrflW 

i^Mul UaTitiion, BriL Crct Bnck, p. 804 

Shitn. tetta tnmtverte elongate Mfr-oea/a, eoAw jhwagWaWgrtf e mlto eomoexiore, 
ad umbimem maxime detala, emAoAM aunytMet eeraw vatde dtfreaAs mipei;flele 

radiatim 20-2G contata ; costls crasmiscuUt^ nMttrigtlii*, so'pissime Kimj^Hclhus, rare 
dichotomit i Jroute prt^unde mtinuala ; «jai» 7-10— oot/ato, circiier I crt lata partem 
laHMKiiit <mte wqmmte oe pU mU tm eoJewte karnaUt fire attingente; umbom 
vtdoa neuralU deprmm modioepii(ii^«tii$,mAft(itos d^Hdio parvo,firame» ommmo 

elrctwidaiitf. 

« 

In identifying an Indian Rpccimcn with tho TKiropean species, I adopt Dr. 
Solilonbaoh'i views regarding the distinoiion of the original JSAyw. eoK^preua of 
Iiamarek and of ]>*Orbign7, and that named Biyn. dimidiaUfi hy Bowerby, 
andieooided by Davidson in his Crit. Cret. Brachiopoda under the former name. 
L& Mjfn. compreua the neural valve is very flattened and the htemal most convex 
near tbe apex, but both Talves are oonddraably flattened torawds flie margins, the 
sinns equals in width about one-third the breadth of the shell, and is shallower or 
deeper, but scarcely reaching the level of tlie ennvexity of the hjcmal valve ; the 
beak of the neural valve is stiaighter than in dimidiatct, and the umbonal ridgea less 
developed; the radiating riha are mostly simple, very rarely 1)ipartite^ and,&ere> 
fore, considerably stronger at flie periphery than in the middle of the shell ; the 
shell is very (hick, and cast specimens appear to l)c, therefore, much less distinctlv 
ribbed than could be presuniod from tho original surface. The jcologir^il position 

* With wjiicb Sobla-Dbach ilao id«DU£i>« S. latimma, Mtd put of R. iepnua o( DaridaoB ; Qto^, tiimaiA. 
Mtisgit If B<wli«, ISBSb wli I» >. <e<, Md w» 
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of S. compressa in Frauci; is fti'ncrallv above tlic zone w ith Ammonites Jtotonwffen- 
«w. All these characters so entirely agree with the Indian shell and its geological 
poittioa Xtak tbqr leave ImuwIj a dtraM as to its identity with Lamarck's apeoieB. 
Locality. — ^West of Andoor, in a biovmali oaloanona nadafame; onfy one 



Formation, — Xricliinoj)oly group. 

4. BMMCIIOXK UkA. CKEirtFERA, SMiczka, PI. I, Figs. 8—10. 

Bhjfn, taia tranteene eUmgata, »ub-letragona seu «ub4rigo»af luodice deprtt- 
mueiiia, vaica JUmaH alterd pauJo eottoesiore, marffktem eerttu gradatim detem- 

denle ; svperjicie rcrriaCun midfi-costuJafa ; contiilis 45 — 10, tenuihus, siib(rqna}ihns, 
media parte atepmiDte »implicibus, lateraiiler plerumque diehoUmia, oinniaia atriia 
inenmenH aqnamiformibua detue emuttu, out partkm M tme lU t §lm anterior* 
modiee prof undo, terliam partem hilituiimk te$i<e pauUt tupermUt, 18 — 9t)-eo»tttlato ; 

vmbone valde projicieide, Hubrcclo, ncufato, foramme ISMffHO MuirwAos delHtUo 
moderato, Jbramcn fere omniiio circuiudaute. 

This a a well marked species of a Ehyttchonella, somewhat intermediate between 
B. dimjciici^— partiealarly the fimn deioribed Da-ridBOn (Brit. Crat. BumjIi., 
p. 82, pi. xi, figs. 6—14) aa B. UtHninMt Sow.,— and B. dej, I'ctiiiii, Sow. With the 
former the Indian species partly acrrees in havin;? nnmoroiis iino ribs, and with the 
latter in possessing an almost straight and greatly extended beak ; the more elongately 
twnsrane fbnn, and tlie peouliwlr ooaly, cranated rifaa, however, readillr aepaiato it 
from both the Euroj^can forms. The size of the ahdl Taciea as nsmUy* and SO 
do also the respective convexities of the valves. 

The frontal sinus generally extends over more than one>tlurd the width of the 
ahelli in acnno qieoinunt it neaily nadiea the lerd of the ocnvezity of the haenial 
TalTOb in others it distinctly does not so. The beak ridges arc well marked, meeting 
at aa angle of about 105°; iu their course they are slightly oonoave, and the 
area between lliem and liie mai^ of the vatra en eack die ia alao aomairiiat 
excavated, well marked with coarse striae of growth, and at the jimotioil of the 
deltidium witli a 'Jiin, sli'jrbtly crcnulated ridge. 

Jjocalities. — 8. E. of Arrialoor and 8. W. of Mulloor, in whitish sandstone; 
a few apenimena from the former and one Aam the latter were examioed. 

JbrMMrfiiDa.— Arrialoor gfocq^ 

5. Bjethchoneu^ mmSBt Stoticska, PI. I, Figs. 11, 12, 13. 

Jifnin. iexfc siihrotundata scv fr/narerne el siili-lriffoiie ofjloiiff", iiijliita, mnrrtl.- 
HfifriMr rapide dc'cltcU; valcahamali altera coHcej;iore,«emigMioaa, superjick' rudiaiim 
lumero tinime eotMiatai wt^Uk 70—80, ad epteet orjenfj&iit, kniffatiet parUm 
timpUeibm, partim dbAotomkt agptiditlatUt^ at mdhagmdiUmi fnmte mdke 



qiecimen has as yet been found. 
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aimmUo, aim obrciter 20 — 25 eotfato; coAni netavU apiee acuto, valde itteurvo, 

foramine moderofo, ovall, dcltldto porro. Medio indklincte sulcalo, fere onmino Cfc** 
cumdoto in«tructa ; coatia umbonalibua anffulatit, dktmctitt aream in Mtroqtu latere 
brecein, concacam, Uevigalam, margiaantibui. 

The fonn of the aheU of tids tpedei ia mbjeet to sommrliat nmihr -vamtioiiii 

as that of iho European Hfn/n. Ciirieri and OroMma, from both of which it is readily 
distiii2:nislic<l hy the much finer and more numerous eostuhitioas, and by the strong- 
ly incurred, pointed, and comparatively small ))cak of the neural valve, which ia 
idso ]atemll]r mocSi has indoited fhan ia, for inifauuM!, tlw eaae in Jt. Ouvteri, 

Thi> iKi iual Talve of It. »H/rr»« is souiu^vliat aMXe convex than (he neural one, 
the froutal sinus is moderately depressed and never reaelios the level of the con- 
vexity of the former valve ; it is marked by about 20 or 25 ribs. The beak ridges 
meet under an angle of about 100*. are slightly concave, and endoee between 
fbemand the hinge margin of the valve a moderately excavated, smooth area. 

The foramen is elongately ovate and entirely surrounded by the deltidium, which 
IB, however, very thin on the apical side of it, and Imrdly meeting with its two 
bnnohee, while on the hinge ode it is indistinotly grooved along tiie middle. The 
hini::< -tn ih of the neural Tslve an tubercular, strong, and about f<Hir miUim. dis- 
tant from each other. 

Loealiiy. — South by West of Mulloor ; four specimens have bem obtuned in 
ft white, highly calcareous, sandstone. 

Formation, — ^Arrialoor group. 

6. BhTNOHDHELLA mcATir/HDi-.s, Stolkzka, PL I, Fig*. 14 — 28, 

and PI. II, riu's. 1— fi. 
llkyn. te»la iratucerte plus miuune kite obomta, breoimme rottrata, vaha 
fuemali altera mvUo eonvexiore, medio masime elecata, lateraUter leviter 4e<^hi ; 
vaha neuratt antice abrupte lateque depreeta, pottioe pantm hmUMm aiqne umbone 

breri, aciilo et roldc inctmo, iiiHtriirta ; froul,' »>ihlfuiiC('t<i,fere»impUci rel mulfipitra- 
iula,medio prqfunde aiauaia ; tiiiu terliam partem lalUudiait teata cequante,planitiem 
eo%ve*itati» vaJea hamalie otHngeute, tel aapiut brtviore, tiipra angulatim et late 
tnmeato, aeu rariua/ere vm^rme eonvexo ; luperficie rariaaime coatulia craaaiuaculia, 
drdUr 34, trrfa, plcnnnque multirosfnlata, costulia circilcr 50-80, pnrtitn aimplicibim 
parHm dicholomia, (squulibua, in Junioribua uumeroae aqiiamuioaia, in aduUia aut 
laevigatia aut peripkeriam verana Uneia i»eremenH (ma vel plmribuaj abntpte m- 
Uneetia ; foramine parto, infra ct lateraUler dclthUo marginato, margitabtu Itderoti- 
btnn acute cleratla ; jiigia itiiiboualifjiia valrcc iictiraiiaparDia, Jlexttott oiarvaiia, arvom 
iii utroque latere angualiasimum marginantibtia. 

This species so dosely resembles the well known Rhyn. plieatilia. Sow., as 
restricted, and distinguished* firom Bhyn, oeto^ieata. Bow., thAt I was finr a long 

• Cemp. SohUDbMh in BUnagib. Akaa.. WUa. Ibtli- Vat. Kimm, 1819, ^ p. SU^ nd Jilnb. fir 

jiiMni. m». p. m. 
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time in doabt whether thera ezbted •nfficieatreMon ffar aeparating hoth qwdfiealtj. 

However, the constant very small size of the beak in tlu* Indian form, as observed in 
several hundi^cds of specimens, from at least a dozen of dilTerent localities and firom 
distinct beds, appears to me to indicate the validity of a species distinct from the 
Envopaui fbalL Boring the pnoeM of growth the ihdl ii snbjeet to a very laige 
amount of variation, which will be better undcrstowl by an inspection nf the figures, 
tlian hy a leogthcDcd description. In all cases, however, is the shell broader than 
long, unices it he due to an accidental deformity. Young specineiu aire often vmy 
flat» only with, an indioatum of the frontal ainiis. In growing lai^;er cither the 
breadth or tlic convexity of the valves increases at a greater ratio, and, according to 
this, varies ako the depth and width of the frontal sinus, wliiuh sometimes is very 
ahmpt. The hiemal ralve it always ooDsiderably more oonTex than the neuial oius 
which is only slightly tiuuid towaida the healc, hut not to the aaniB extent as uaualiy 
seen in specimens of pUnitiJix. 

Equally variable, as is the form, is also the ornamentation. When the surface 
ia weU preaerred, the ribs always show some kind of a scaly crenuJatioin, whidi is 
pradnoed by their being abruptly intersected or crossed by lines of growtib, and at 
eaoh such intt'reection the edges of the ribs are sharply tuincd upwards. 

In younger specimens these lines of growth arc sometimes almost as numerous 
as in ereti^ir»t in others tli^ are more ^Ustant, but in older speoimnia there 
are g«merally only two to four of them present towards the margin of tbd Talres, 
and the ribs, unless very well preserved, are mostly smooth. Araoiis' several 
hundred specimens I only found one which lias the radiating ribs rather strong 
and about 84 in number. A fbw qtedmcns firam the same bed and locality, and 
also some others have about 50 radiating ribs. But in tlic majority the number is 
about 00, in some it rises ns high as 80, and in one lai-gc one from Ana])audy I 
counted 90. A comparatively greator number of specimens belonging to the pre> 
sent species is much more finely ribbed than the European jv/ioa/j/tf. 

An important distinction of })!icati(oides is, ns already observwl, the small size 
of the beak, the beak ridges being always conspicuously concave and just visible 
inalusmalTiewof theshelli very rarely are their edges sharps and the area be- 
tween them and the hinge*line on cither side is about tluee quarters of a millimeter 
broad. 

The beak ridges meet at an angle varying from 115° to 135*. The ""Hinnl 
teeth of the neonl valve are thin, but long; the braohial ai^ophyses of the bwwinj 
valve ai-c, as usually, turned upwards* somewhat broader at tli' ir mils, and on the 
inner side provided with u shallow groove. I^otli, hinge-teeth and the apophyses, 
are comparatively closer together than in B. plic(ttilis, 

Jiooolti Jet.— -ShaJanure, in earthy ferruginous beda^ at the base of the Tridii. 
nopoly group, very cotuniou ; Andoor, south-west of Yeragoor, Kullay, south-west 
of Koloture, Kolakonutlom, iVrc, (all in Trichinopoly snnip) ; Ootacoil, COmmODJ 
Olapaudy, Comarapolliaui, Xurapaudy, Shillagoody, «fcc. (Ai-rialoor group). 
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IbrnMiAbffii— Tkidiinopol J and Airialoor groups ; more eomoioii in the former 
than in the latter. 

Family,— TEREB RA T TJLIDJE. 

The animals arc in this family always temporarily attached to sub-marinc objects 
by a fleshy peduaclc,* which is protruded through the foramen of the larger valve, 
file mantla maripns are finely ciliated, and ihe oral ^ppendagea iupported bgr aoU4 
ahellj, but not spirally twisterl, arms, which form a more Or leas complete loop^ 
always attached to the smaller, or ha3mal, or brachial %'alvp. 

The ahcll is always punctated, variously, but generally not richly ornamented • 
tiie two Talves are joined to each other hy two atzong hinge-teeth, dtoated in the 
largor or neural valvo, corrcspondiii'^ to two pits in the smaller or btcmal one, the 
former being always perforated at the posterior end by a foiameo, which is ante- 
riorly partly margined by the deltiffinm. 

The lost revision of the genera and Bub-geneca belongbig to this Ihndly waa 
irivcn by Dull in American Joiirn. of Conch. ,t vol. vi, p. 96, 4be. Tbo author 
divided it into seven sub-familica, TerebratuliiuB, SlringoMphaUlui, Magasince, 
Sraatmina, PlaUdikuB, MegalhyruuB, and HieeidiiMt the kat is oonridered doubt« 
ful and should form a separate family, as already anggeited many yi^rs ago by 
Davidson. Of the other Bub-fnmilios tlio typical f^ouoni an» ros{->cctiTely I^reb- 
ratula, Slringocephaltu, Magm, Krauasina, Platidia, aud Megalhyria. 

Td repeat here all the other genera and anb-generft does not appear neoessaiy, 
and I refer to Mr. Ball's detailed statements (l* cit.) regarding each of them. 

The Tbsbbratclidjs are represented in all sedimentary formations from the 
Silurian up to the uppermost tcrtixu-y beds, and they also include the majority of 
the speoieB of Braohiopodn yet finmd living in different seaa. 

In the South Indian cretaceous rocks only three genera arc represented, Tereb- 
rntiila, TerehraiuUno , and K'mgena. Of the fint nine species occur, of the second 
only one, and of the last four. 

0«mw,— TEBSBSA.TULA« Lkwgd, 1006. 

I)aricl>nn, Brit. F<i«iitl. I!nu-)i., rnl. T, InlnidiMlL, p. 6S. 

SboH i^cnerally ovate, roundixl, subpcntagonal or subtriangular, with the valves 
smooth, striated or ribbed ; beak of neural valve truncate by a rounded or ovate 
foramen; deltidinm aimj^e or divided by a median autaie in two pieoee; loop abort, 
the two prino^d arms, or crura, united at their anterior end, but the median pM> 
jeetions only converge towards each other without meeting. 

Nine species of this genus are represented iu the crotaoeons strata of Southern 
Indiaj of these six appear to be identical with those oooorring in Buqpe. 
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1. Ttamuamtk ddbbma, Lamarett -nx. qfrtOf Walker, IL II, Tigs. 7—8. 

1819. T. ieprtita, LkU., An. i. vert. ToL Ti, p. 219, 

1810. T. arahUU, Forbea, tam. Geol. 80c., LtmH., toI. vii, p. 13>>. jil. xviii, fig. 12 ;— «rA-ii», D'OrV. Prod. 
1852. T. itfrtma, •pod DtTidton, Brit. cut. Urarh,. p, r;i, (il. in. tii;». '.i— '-' I- i'' ^vn i- 



vexiuiculU, titrii* UicremeiUi tenuibua, nouauUu tcepe mb-mgoaia interpoaUia, tectia, 
radiatim minute $triolaHa; «hhS01m JMMrm ineiirvOt firmtbte ntagno, trvnealo, 
lateriiM «mi(MMi<5iit tt^^midotkt froiUe im^premt; deliidio nw(j»o, simpUci, 

atppkuhne loti^o, rnre Itrerl, facie conMxiiuettlo j Jnmte valvanm w ttduUk ipeemi- 
nibus plus miniturc dinlincte isinuata. 

There ore only throo specimens vbich I am able to refer to this well known 
EanpeiHi tpeoiea^ and all tbree are fiNHu the Ootatoor bedi, ilie lowest of the Sonfli 
Indian cretaceous deposits, as at present liiiown. One, a young specimen, lias no 
distinct fi-ontal sinus, but tbe two other spocuncns bare it distinctly indicated, a 
character which is also clcm-ly shown ia Forbes' figure of arabilia, and irhidi I 
omuiidn to Iw one of the most distinctiTe in a comparison with the next spedss. 

The very fine radiatiu:^ striation, to wbicli attention lias been drawn by the 
late Dr. U. Schlcsubacb, is also noticeable in the South Indian specinieus, but it 
also ocours in sereral other species. The beak of flie nenral valve ia always slightly 
inonmd, and obliquely truncate by a large fiiramen. The beak ridges are rounded 
or moderat<>ly anjjular, and tlie frontal am on eiOier siilo fliittened and depressed. 
The size of the dcltidium varies ; generally it is large, trapezoid, and on the frontal 
•Dilkce someirltat eoaTOc ; more rardy it is short, as shown in some specimens firom 
the Upwarc Groeusaud, designated by Walker (loc. cit.) as 'var. cyrla.' To these 
s]ieciinens tlic Indian form undoubtedly exhibits tlie closest resemblance. A.s re- 
gards the greater convexity of the valves, there does not appear to be any sensible 
difflBienoe from the Lamarokian type. 

T. depreaaa occurs in England in the (? Lower) Greensand at Upware, Fotton, 
and Earingdon ; in Belcrium, and various parts of Gennany, it is a ebaraeteristic 
jbsail of the Tourtia and i<owcr l*la;ucr, corresponding to 1) ' 0 rbiguy ' s L'cnoiuauien, 
and ezaeUy in the same beds H also oooon in India. 

Lucfri!f;,.—yonh of Odium, in a ydkfwish hiown eazthf limestone ; rare. 

Formation. — Ootatoor group. 

2. TsBSBBATDLA. BirB*]npiiaaaA« ^eMezkOt Fl. II, Piga. 9^16 ; TL m, Rgs. 1—8. 

Ter. tetla eUmgaie teu late ovaitt, Modfw thpreeta ; valeia nonnunquam fere 

tequaliler conveximcnlis, g(ppiufiqne raha nrurafi ( = imibottcl!) al/rrd pnnto ron- 



restore ; auperficie concentrice diataider aubrugoae alriitta, radiatim dcuaiaaime atrio- 
UOa, efriolie eepe kidietmetie eel emmno ebi^Hies nmboHe metUeeri, ersMo, levffer 
ineurvo aique Jbramuie Mo et mib^viUMh trtmeafo, dOUdh treri^ medice hOkimnilo, 
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« DMiyjNtf Jbramiktit tofkia deoKM u^fne mAeo prqfkmda ab apht taha itmaUt 

teparato ; lateribus iDubotiftlihitu rotundnte mb-anguMi*^ poalo conmvia ; area m 
lUroqtte latere deprestiutcula, iudittittcte d^nita; peripherkt valvarum undique 
^plici, fronts hmid imkttuifa. 

This may justly be r^arded as an ofispring of the older deprema, with which 
I would have identUed it, were it not iliat all the qpeoimens (end tbera aie aeroral 

hundreds of them from various localities) from the lligber l)cds entirely want the 
frontal sinus, and there is also no trace of an insinnation or overlap at the lateral 
margins, which is inTariably more or less distinctly traceable in depre$ta. The more 
or leas elongate or orate form of both apedes Is Tei7 rimHar and eqnaUj yariable, 
the shells bciiij? often inclined to a symmetry, but in tnth-d&pressa the braehial or 
bmnal valve is generally slightly less convex than the other. The margins are 
fhin and aente ia young, thiokened or otmapioooaaly tnmeate in Toy old comb. 
The surface generally abowa distinct, sometimes slightly rugose, striie of growth, 
and besides a fine, somewhat iindnlntin^ nr irregular radiating striation, similar to 
that of T, depremi, obem, dujtarilu, and otiici-s. The beak in stti-dejtreua is al- 
ways more eonves m inourred than in any specimens of deprntn 1 have examined, 
the deltidium is much shorter than in the ordinaiy AywwMO, hnt agEaea in that res- 
ppct with var. c'/rtir of the latter species, except that it is always very rapidly des- 
cending, and therefore separated from the apex of the hsenial valve by a deep 
sttlcns. 

llic loop must have boon very short, almost sliorter than in depream, the two 
hajmal arms beinu at the lieginning nearly panillel and very close to each other; 
further on they diverge, hut the terminal end has nut been seen preserved (see fig. 16 
<m pi. ii). The aookets fiir hinge-teeth of the nemal yalTe are faitemally hounded 
hy rather sharp and thin ridges. Below the loop on the inner side of the brachial 
or hajmal valve there is a slight ridge, separafinir the two rather elongsite chief 
muscular scars, at the outer side of which are the branched vascular impi'essiuus 
(see fig. 16 on pi. S). 

Localitiet. — ^\'^ery common at Arrialoor, north of T'oiHlorpolliam and at Vaiioor; 
rare near Chockanadapooram, north and south-east of Ootacoil, everywhere either 
in a whitish calcareous sandstone, or a similarly oolored impure limestone. 

JbraielMm.— Airialoor group, apparently a vety ohaiaoteristie qieoiea of this 
division. 

A peculiar variety, figured on plate II, fig. 14, deserves special notice. It 
is fh>m the Arrialoor sandstones, south-east of flie town of Arrialoor, and is distiu- 
guidied from all the other specimens liy a lemariEably flattened and rounded form, 
the angle at the lu alv lii itig above 100°. The deltidium appears to be very 
small, but the edge of the foramen is unfortunately not quite perfect. The surface 
is mailced with snl^distsnt handa of growth and veiy dense wavy coneeutfie UoM, 
and is besides very densely punctated between them ; the margina of the Talves 
are in their antiie oircumference perfieotly straight. 

B 
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8. TsBBBBA'TOiiA oo^f. Cartbbi, Daviction, FL IV, Fig. 1. 



1852. T. Carteri, Davi.lson, Brit. Cnct. Uraoh.. p. "3, pi. vil, fig. 3. 

IMS. „ 8eblc»iiba«li,SitxV.AIud, Wi«B.lUt.iIat.lUaM(, l*ii,p.MS. 

U6B. M m IB JiMh fib Hiimlogi^ Aok( p. MB. 



Tbe only Bpeeimeiii firom Southern India so tugmenj m fiur as preserved, in all 
essential partioolars with T. Carteri, that I think its identity with that £ur(>iH-an 
species Idufhly proljable. T. Cttrleri is characterized by an oloiisatcd form, the 
greatest width lies somewhat in front of the middle and is ahuut equal to two-thii-ds 
of the total length; the haemal tbItb is sligfaily less derated than the neuial one, 
the former being somewhat broadly insinuated in fnmf, wliile (he latter is corres- 
pondingly produced and bent upwards ; at the Bides near the front the ncui-al valve is 
somewhat indented by an overlap of the luemal one; the surface is smooth, marked 
wifli somB dightly elevated ooncaitric atrin of growth, when well pfeserved, and. 
as usually, finely imru tatf'd. In Davidson's type tlic beak is very short, ineuired, 
tnmcated by a modci-ately sized foramen, the dultidium is Iiardly traveable, beak- 
ridges and area not develoi)ed. Sohlcenhaoh says that he examined apeoimens 
firom the so-calI«!d " Gnleriten Scbiehtea" (Upper Plainer), which in fonu perfectly 
agree with Davidson's type, the aviM*n'JC<' laru'i'st size, however, Ikhiii,' only 30 mm., 
instead of tU, but there wore also some other specimens in which the beak wits 
slightly more produced and the ddtidium perfectly well Tiaible; no beak ridges or 
area were, however, dciined. TIk' sp(<cinu'n from Southern India has the beak unCnr- 
tuuately broken off, but there is (bstinet in(li<'atioii that it mu*t have been a.s sliort 
as in Davidson's typo, while the size of the shell agrees witli that of lSchla>n- 
baoh's specimens. 

I should also mention that a similar siiecitsj of a Ti ri'hritliitu has be«'u describerl 
by Tate from the Irisli er<'(;ic<»f)nH dejKisits as T. dbriijifn, but tbe ba-mal valve is 
near the anterior end det^ply sulcated in the middle (Quart. Jour. Gool. Hoc., Loudon, 
1865. zxi, p. 41, pi. T, flg. 1). Meyer's T, extmta ( Geol. Mag., 1864, i, 
]). 252, pi. xii, figs. 1—4) possesses still more similarity with T. Carteri, but the 
greatest width in this species is above the middle, and the anterior end is some- 
what more produced. 

T. Oorteri it reoorded ihnn the Grey Chalk near Dover (Dav.), and from the 
Upper rifener of various parts of Germany (Schlcanbacb, 1. cit.). 

Locality. — The single South Indian specimen is from the brownish earthy 
calcareous beds east of Olapaudy, recorded on the map as belonging to the Arria- 
loor group, but resting immediatdy on the Ootatoor beds, so that aomo <tf the fossils 
from this locality nUght with equal probability have been derived from the lower 



beds. 



iFbrMa^NNt.— ^Arriakor group (?) 
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4. tnamuiULL bivuoata, Sower^t Fl. IV, Figs. 8—17 ; FL T, Figs. 1—8. 

181S. lir.Uflimta, s..*.. M:ru CHtirlu. v.>^ i. p. S'll, pi. ^Mmm .lMaite(^(Ml<i,BrM«ki). 
lUS. ,. ■• ^ad Uavidioo, Brit CraL Bndk, p. 66. 

MSB. . . H B«hl«BbMlvlUD«aka'tOM8bFilMitBkitaafi,TCLip.4ai(«uiiyi»). 

21 <Mto evoto etongate ovata, emtiee ttepittime tvb-tnmeata atque pUu 

niinrinr^ fU.sfiiirtc hijAicata, raritrr fi^re gitnplicil<*r insinuata ; valvU fere tBqitaUter 
coHcexu, aut eaica umbouali alterd paulo concexiore atque lateraliler iu parte ante- 
riore fhmmimime prqfuniia vmuuaia; tuperjicie aut glabra aut eoneentrice »ub- 
lOeaU UrkUas vmbtme hmidot obtmo, vaUe luennw, JbramiM roUmdaio algite 
moderate patulo el crasae margmato trunoatOf tMHdio brttrit nomuaquoM irwMiito, 
modioe lata, timplici, antiee abruple dcclim. 

There an ffw otlior sprrics of Bradiiopods which have caustKl irroatcr confu- 
sioa and more controveriiies among ralosoutologuto than this one, which rcpreeenta 
a largo group of tiie aiMsaUed biplicate Terebratvim. The various qpiniont of differ; 
ont authors have been recently most ably discussed bj the late Dr. BohloBnbach 
(I. cit.), and it is not noccssnry to roprat thorn hfrp. 

I will only mcntiun that from the examination of Brocchi's type specimen by 
8»manii and Triger,* it appean dear, ihat Brooolii's vaxaaAnomkt i^Heaiactai' 
not be applied to the cretaceous species, originally dcscrilxxl hy Sowerby as Tere- 
hratiila bipticnUt, The forinrT is hclipvod to he proliahly identical with Sowerhy's 
Uassic T. intendaia, but as this identitlcation cannot be ascertained with suiilcient 
aoctunu^, and, moMOTcr, as that species Mongs to a difoent aeetifflLof Zbiwftnrfitla, 
every olqection against retauiing Sowerby's denomination for the cretaceous fbem is 
removed; and it appears most judicious to drop Brocchi's name altogether. 

T. biplicata is easily recognised from its allies by the moderately tumid form of 
the shell and the strongly inourved beak, peiifiKated bf a fbianien of modemte liie. 
Beak ri<li,'(?s and area are never distinctly developed. The .size of the full grown 
typical form (pi. iv, figs. 2 — 1^ figs. 10 — 13) is generally moderate, between 30 and 
40 mm. long, 22 — 28 oun. wide, and 18->S2 mm. ttiak ; the greatest width beijig 
ufluaify B little in front of the middle, and the greatest thidcneM at or veij near 
the middle. Tin- bijdication of the front and the lateral encroaoliment of the brachial, 
or haemal, valve upon the medixm insinuation of the neural valve is always traco- 
able, but the degree to whioli this extends is very variable. InMOiespeoiniflns 
(figs. 10—11) it Ls only slight, in others (and these are jierfeotly idwatlffftl with the 
type), it is more distinct (fii^s. l and 13). The surface is usually smooth, verj' 
finely punctated and marked with more or less distinct striiD of growth. Knrcly 
also a fine radiating striation is to be obsenred in plaoee. The Vtap is simple, 
and equals about one-third the lengtii of <^ braobial tkIvc. 

In connection with the strontrer concentric ornamentation, I may notice the 
{MKiuliar variety which Davidson describes under the name T. auicifera of Morris, 
and whidi Sohlenbaoh identiflfla with T. i^fthata, Sow. As r^pirds general 

• fialL floe, OM. Isn-W, T«L lb, ^ im. 

■ 
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tatOk .there certainly appears to bo little difference between the two, but it socms 
to me probable tlint Dnvidson included in his sulcifera also specimens wliicli belong 
to D'Orbigny's dUparilU; at least some French tind English bpeeiiucas com* 
moDfy called tuk^ra nmniatakabfy belong to D'Orbigny 's species. 

Locality. — The typical blpUcuta occurs only in the grey or reddish, portly con- 
glomcratic, sandstone soutb-c^tst of Mullo<jr, and in a whitish BMldatonfl BOUth of 
the same place. Both localities belong to the Arrialoor group. 

▲ peooliar noietjjr may be raooided as T. btpUeota Tar. Kang^tmdieiitit, pi. ir, 
figl. 6—0. This finm alao occurs in the Arrialoor beds, at Kianfandy in a light 
grey sandstone. Tlie youni^ shell is elonipitely ovate with a narrow, 1)ut stout 
beak, much resembling that of T. obeaa ; it also has distinct traces of radiating 
itruB, bat the Talree are not so tumid aa in the last named spedee. The older shell 
is very much elongated, resembling in shajio the smaller speeimen fi^ired by 
D'Orbigny as DutempUsana, The front is truncate and diatiuctly biplicate, aa in 
the typical form of biplicala, 

A fhiid atill moie marked fbrm is D'Orbigny'a origimd DtUemfiemutt and 

must be desitrnated as T. hlpHrafn, vnr. Diifc)/ijJci'/i<i. jil. iv, fifjs. It— 17; pi. v, 
figs. 1 — 3. This variety has the posterior part of the shell towanls tlie beak markedly 
oontnuted aoid attemiated, tte smftoe irith a rather distinct radiating stiiation, and 
geDerally with a broadish and shallow frontal sinus. It attains a larger size than 
any of the other varieties, and some forms wlien aeridenlally flattened el()S<>ly 
resemble the ovate varieties of T. »ub-rolunda, but the umboual ridges arc. never 
dereloped, and the beak itself is larger than in the latter qieoies. From equally large 
■pedmens of obeta, it diffsnhj its less tumid beak, amaUerfonunen, and usnal leaser 

OOnvexity of the valves. 

As in England and Gtenuany, the var. Dutempleana generally occurs in Southern 
India in lower beds tban the l^pioal (ipl«eafo; it ia not uneomanon in serani plaoes 
in the ncighhouihood of Andoor and Yeraghoor, in beds which are referred to the 
Trichinopoly group ; only one spe<'inien is from near Olapaudy, fi-oin l>eds usually 
said to belong to the Arrialoor group, but this is not quite certain, — they may with 
almost equal {nobaUUty be referred to the Ttidiinopoly groap. 

In England T. bipUcata occurs in a very great number of varieties in the 
Upper Grcensand and Chalk, which correspond to Ccnomanien, Turonieu, and tho 
lower beds of the Senonicu. In Germany it is also very common in the Ceuomauien 
and ^nmmien, (Unterer and Obn«r) Fliener, with Am. Betam€iffen$kt variamt, and 
Mmitelli, &c., while its occurrence in the uppermost eiTtaeeous strata, as woll as in 
the Gault, is considered aa doubtful. In India wc find, us already stated, the var. 
DtUempIeana in tiie Tiiddnopoly group, corresponding very cloeely to the European 
Turonien or Upper Cenomanien, while the typical biplicata is sparingly fonnd in 
the lower saiulstnnt's of the .Arrialnor bc<ls, equivalent to the Scii'mien. There is 
not a single specimen aa yet known Irom our Ootatoor, or BotmiayentU beds, which 
represent the tme CemoniBnien, imleas 2*. otew be looked upon, merdy aa ft varioty 
of i^Ueofo. 
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6. TwaMBaixuLL obma, AnMriy, PL Y, Eiga. 4—8. 

p. ttma, i«w., ifai DkridMa, 9hL Ckit Biwk, UM, )L T, U-Ul 

37. /e«/rt elongate otata, talde tumida, ealm umbonali alferd paulo lumidiore, 
tmperjicif minute punctata, concenlrice sub-dislanter striota of que radintim nfriolat'i ; 
/ironte late inainuata aut plus miututce dUtincte biplicaia ; umioiie mlde tumido iu- 
ourvo, fortmme magna, tub-rottmdato et mute margiuato, obtique trtmeaio, mHee 
pmdmeto <*tqt*e tulhtuleato ; deltidio rimplici, brecmitno, atU omumo obteeto. 

In rcconlinsr tliis spwics from Soutbcrn India, I entirrlj- ai^oo with what Dn a- id- 
son says r^ardiug tho same, it is hardly neoessary to repeat all that author's 
oljKiTBtioiis. The apeoies Ib Tieiy ctloBdy allied to the typical biplieata, and might 
l)c r(><?u(lt'(l only as a large variety of it, but tho umho is more tumid and thick, 
obliquely truncate hy a large foramen, tho lower lip of wliioh in generally sulcated, 
and su much produced that it nearly, or entirely, conceals the dcltidium. The sur- 
flu» is dirtineay ndistdy striated, particularly near the lateral maigiiii. The 
ipeoifla appcnr<4 to l>c local, and I only retain it prorisionally under ita flU name, ai 
distinct from the former, In-cause I hav(> only a few specimens for comparison, and 
also because their geolc^ical position is somewhat different firom that of bipUcata. 

Zoealitjf.—'nm^ are only tiuwe large specimens in the oolleotioa, all ftom the 
fi'rrU!;'inoiis beds of tlic Oot.ntoor shales, oast of Ootatoor. The sliijlit variations ob- 
served in their form are exactly similar to those which have Ix'cn noticed by Davidson. 

SeUoanbaoh (Beneclte** Geogn., PalaBont. Beitnegc, 1808, toI. i, p. 138, &c.) 
HwUM ted the name obega for the form which occurs in tbc Clialk, refemiig at the 
same time Da v id so n ' s ficrure, (16, loc. cit.) which represent an Upper Greensand aped* 
men, to bipli&Ua as a gigantic varie^. This seems to mo hardly correct* whatever 
opauon there may ndst aa to the enet geological poeition of one or the other of 
these forms. Judging from tlie three views 16, 1'" ', ^v>h of DavidaoB* I can sco 
nothing which would indicate a specific distinction Irom tiie tonn represented in 
figs. 15 and 15a on tlie same plate. I, therefore, consider with Davidson the Chalk 
and Upper Greensand ftarm as identical, and the geological horiaon of the latter oor- 
respondi to that in vfaidi we find it in India. 

Schlcenhaeh (loc. cit.) also identifies Ilagenow's T. Sotcerbyi with oheso, the 
former being found iu the uppermost cretaceous strata of llugcn and also occurring 
at ICaaatcicht. IhaTeaqpedmeaoftroe AtMoHlgfifiromthelatterl^^ 
when compared, for instance, with one of obfitc fn)ni the Chalk near Dover, showa 
remarkable distinctions. T, Sowerbjfi is much more attenuate towards the beak, 
which itself is much leaa innnrved and more broadly Ixuncate, and the areal portions 
on eadi side are more flattened. Exactly similar distinctions can be seen in 
Schlojnbach's T. obeaa fmm Riigen (Benccke's Geog., Palrront. Beitnegc, ISOS, 
vol. i, pi. xDt fig. 7) ; it also appears to he a less tumid species. In true obeta the 
heak ia nlinoat entirely inenrved to the finnt. I am, theotefiMre^ indinied to regard 
iF. Soteei^, ^ag., as specifleally distinct from T. obeta, Sowerby. 

J^brHMMoik — Ootatoor gnra^ (beds of Am. roUratutt Sua.)- 
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6. TntDBAXUiA suBBOTOVDA, Someti^t ^ ^ Sigi. 1—28. 

1813. T. tubr'jtvml i. iufjlindiltil ct jr«lwA,'....m, SowrrSiy. Mln. Cfliifh., i, pji. It). 17, 4fl, pi. XT, f|l. 1, 7> t. 

1858. 7. wmiyiob,,*,!, iipuJ I>dvidiioa, BriL CrsU Uncli., p. 6\ |>L viii, fi|;i. ti — IH (cum. ajB^ii 

UBB. T. ,ithruux,ln. »]mA :>chlMbMk, Hti. AM, HUm, IfatL Hit. " — . voL 1«U, I. 1Mb fL 1, 

fij;*. t" — VI iViiui. 1.JU.). 

Tcr. tenfa snb-rotnndata aeu elongate ovata, medio modice dilatata, nutrgine 
froiUalt in njyecauinibu* junioriiu* timpliei ku paulo uuinuato, t» aduliit plerwuque 
(UtMMeffMt aAHMto Mif tevt^ t^j^kato; «aM» fin ttquoKter «f modhe eonoftri^ «m* 
valca umhonali alterd pauJo contexiore ; superficie larhjata, niinuto punctata, striu 
merementi MUttuUig ad itUervaUa notata, taterdmnque raduitim obaolete ttrioiatas 
MM&MM motUee tMwrw, lateribut pim mbume aetOe aoffutaUt mt m A oartHat k , 
vngmikm 9B*— 105* fimumHbtu; firmmne rotwuhtot mmuto ttm moderatOt hbio 
mntice plennnquepoKtoprodneto, delHdio brcvittimo, abrnplo, mdh ««Air» vis can- 

$picua diciso. 

This w <>11 known species is equally common and equally varia1)lc iu form in the 
South ludiau ci-ctoceoua deposits, as it in in European strata of the same ago. The 
more depreMed shell, len fHromiHient and leas incurred beak, terminating vith a 
smaller foramen, and i,'pnoralIy provided with rather distinct umbonal ridges, rea<lily 
distinguish the species from T. blpUcata, even when the frontal hiplioation of the 
margin is more distinctly marked than is usually the case. 

DaTidaon and Sohlttnbach (loc. oit.) have diacuiaed the varied rdstkoB ef 
this species to others at great length, antl flso latter author also pointed out tliut 
thoro does not exist sufficient reason for separating from Terebratula the s]M;cies 
with a amill fbmmen, &c., under aanV-geneirio dwnotnliiiriaon, (EpUhyritJ, as suggested 
by McCoy and sui)]Mirted hy Deslongchamps. It is not neces-sary to repeat here 
those statements, hut 1 will hriefly note the chief variations under wliioh the qpeoiea 
is met with in difTereut heds of the South Indian cretaceous deposits. 

As a general dfatinetion I may notioe, titat there never appear to oeonr in India 
snoh short :iud somiglobose forms as are commonly found in l^^imd and Ger* 
«iM»y , and that in the former, as a rule, the heak is not (jnite as much incurved, as 
umaUy seen iu iluropeun specimens. The latter character distinguishes the species 
ft«in T. eameot nith whioh iJie dcfueaaed and rounded shape of Hm theQ veiy often 
naikedly agrees. Indeed, I am not certain that Davidson's circular Taricty of 
cfiniea (loc. cit., pi. viii, figs. 4 — 5) should not rather be referred to tpbrotunda 
tliau to the former species. The simple finmof the loop and the strong impressions 
cf the addnobm I»ve been deseiibedbjr Schloonbach (loc. cit.), and it is sufficient to 
refer here to two fiiruivs of the inner views of a htemal valve, the one having the 
loop perfectly prescr^-cd, the other being an impression with the muscular scars 
(comp. figs. 11 and 11a, pi. ri). 

Tbiee 'varieties may be distinguished. Tlie first (see figs. 1—6 on pi. ri) has 
an almost circular or roundly ovate shape, the front i.s simple or very sliirlitly 
inauraated. The seoood (figs. 7 — 10) has ou ovate or elongate shape, aud the lioutui 
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sinus is usually well marked, or even a biplication is indicated. In htA tiiew 
fonns, wlucli gradually pass iuto cnch dIIkt, tlic hnk has a mfxlcmto size. 

iMsalitjf. — These two varieties which represent true mbrotutida occur in very 
kurge numbets in the greyish, aocnewhat fanogiiunu, BUfbtoiw wafli'irart of If nl* 
loor (where T. biplieata is rare), and north and south of Karapandjr ; man l«n^ 
south-west of ilurvanoor, at Olapaudy and Vylapaudy ; all these localities are in 
the ^irriiiloor group. From other groups only a single specimen exists iu the col« 
hseUon, in • oomm aflieiooft wuAilUmm, and it ia ilaied to be from Kdakoanttom, a 
locality situated within the boundary of tlio IVichinopoly gn^up. 

The third variety may be noted as var. subundata ; some of the specimens are 
identical with the fonn described by Leymerie as Memk, It is a roundly oval oir 
end shell, often with mm conTex vahva than the laet, with a simple broad or 
ahnost ohsnlctt' sinus in front, and generally with a reonaikaUy small, amnetamea 
almost minute beak (comp. tigs. 17 — 23, pi. vi). 

LocaiUff, — ^Thia variety chiefly oooun in the IMobinopoly beds ; it is very com- 
mon in the ferruginous earthy rock at Sbalmiie and also at Andoor and between 
Andoor and Venu^^hoor ; only a few specimens are from Vitagoody (eaat of Veiai- 
gboor), situated within the geographical extent of the Arrialoor group. 

jPbfNMljofw.--/iMdunap6ly and Aifialoor groups. 

In Europe (England, Germany and Prance) 2*. «'(dr»/f(nda occurs in strata irnme* 
diately above tho BofomngeiuU beds (exactly as in India), extending to the lower 
Senonien. Davidson (quotes it also irom the Bed Chalk (?= Gault), but tbJa 
oooorrenoe is somewhat doubtftil, and so is also that in the ujpennoat erataoeona 
faeda of Aflgen and in Swieden. 

7. TKHEiJiiATt. 1..V CAi'iLLATA, cPArchiac, PI. VII, Fig. L 

1842. S^onJyU. «aJul<ilu4.r,,.,nii I. Chiira.1Pii.t-.e I'ftraf. Riili-v Krcideg.. f. 83 (fi p»rt«). md IMS.VeM*. 

1847. Ttnkntala capHUla, a Arcbiac, MtMii. Sw. G^ol. Kruao*. 2ud wr., vuL ii, pt ii, p. 323. pL XI, 

lUOi TinihraMu etfOlmim, Oainiti, QQtitoMiMlit«iin.pibbKe. p- Ma. 

lan. fmim, DAvMrnn. Brit Qnt Bnuk. p. 4fli, i4. t, C*. IS. 

1808. taitm, Sehlaabkch, GMf. HmI. BfHi«g«, liv U.'iK'i kr, Tol. i, p. -154. 

Ter. lesfn ovata aeu mh-pentagona, auperfieie radiatim deme coatellata ten 
ttriala^ cogtellu ad itUermUa «trit« iucremeiUi ubruplia intertectk; valva tteurali 
alterd ptmio eowxxiote, whAom fredueto, modiee intmno atque Jbramine nimmdaio 
trtincato, area comeaoai detHdh pturoo, medio mUurd indialinclddipiwt 9ab>ahamaU 
tubroiundoi'i, antice i» ^Meiminibua adultia medio paulum imjyreMa. 

AlthouL,'h only a single neural valve has as yet been found in the South Indian 
cretaceous deposits, there can, I think, be no reasonable doubt as to the identity of 
that i ffif<^ with the Eunpean 21 eapittata. The general snbpentagonal fbnn, 
the ooQTexiiy of the valve and of its beak, the concave area, the fine ooatuliform 
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striation, intersected at distances by abrupt atrire of s^rowtb, perfectly coincide -m'tb 
the characters of the species, as recorded by d'Arohiac and others. In the throe 
speetmeos figured by d'Arohiao^ tiM apical angle ia 98, 96* and 106 degrees re> 
ipeetively ; in tlic Indian specimen it is 06 dcgreei. 

Scblcenbacb (ioc. cit.) mentions tbat tbere appears to bo some doubt as to 
whether the t\ro specimens from the Bed Chalk (Upper Gault), uotiml by David- 
aon under the name of 2*. etg^tttata, really beloiM; to tiie latter ipedee. Tbe finrm of 
the figured speciinen is certainly somewhat too rci^ularly ovate, the umbonal ridges 
of tbe neural valve more projecting, and tbc radiating ribs strongor than in d'Ar- 
chiac's types, but all these diifcrcnccs may be attributable to local variation, and as 
Dayidson bad Toonay tpeoimens for oompaiiion, it is not reiy probaUe tbat be 
■was mintaken iu their identity, particularly as he notices tbe " eapillifnrm* ele- 
▼ated striw" iu his description. However, considering provisionally the occurrence of 
T. captttaht In the Upper Ganlt as not definitely settied, the gcolog:ioal boriion of 
tbe species falls witliin tlu> ceuomanien, partienlarly the lower beds of it. It 
fx-curs iu tlie-if sti-nta (Tourtia) in Belt;ium, near Essen, near Dresden and in various 
other parts of Gcriuony. This geological position exactly corresponds ;vith that in 
wbicb -we meet witb Hud same species in India. 

ZocdlK;/. — OotatooTi a single speoiinen in a yellowish brown limestone. 

jFn/v//^'//o//.— Ontatoor groop (the Moie of Am, rottralm and MoUmu^ftutUt 
Jnocerumus labialut, ^'c). 

8. TiBBBBATITLA OOTATOOMNSIB, SMMto, VL YU, FigS. i—9. 

Ter, testa rotundaia, fere eireulari, modice it^ta, mb-Uevigata, miuuiusime 
ptm^ala et aMi» inermmUi MoaaalUs nA^ruga^ notatu; valva namtU oUerd eon- 
vexiore, tne'Ho (mtice pauluUtm ezlenta, roslro hrevi, iuciirro, fnrcniiiiic maguo, 
rotuttduto truHcata ; deltittio «MN{j0 utUto, breviwwio ted lata, ajiicem vtUca htemali» 
lUtkiffettte s M*r^u$ umbtmatibut rotimdatis, anea ituUas talva kaauM leviter eon- 
eene, MUoe mmivAm mediatio pauto intmmUo. 

A Tory duuaeteristio almost droolar robust speefes, witb a finely punctate 

snrfoce, slight frontal sinus and a small blimt beak, truncated by a large round fora- 
men, very closely placed to the ajjex of tbe hsemal valve. The deltidium is unife<l 
in tbc middle, Tery short, but broad, extending laterally into long points. The um- 
bonal sides an rounded or obtuse, forming an angle of about 100 degrees ; (here is no 
q)eeial area marked. 

LocalUjf. — Ootatoor, one of the two figured specimens is from a concretionary 
earthy limestone, tha oHier ftom a more compact, pinkish limestone. 

iibniMrflM.— Ootatoor group. 

* The oanniMw «r <imilnr striie in T. Affum flMUt hST* kM tk* jnindptl Ntm Ar 4'Of bi(a]r't mutii^ the 
two iptciM, ■ wtfgmM kf Or. 8ehl«abHk 
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9. TBBIBBA.TITI1A. MFHiiiOSPHA* SUoKadta, PL YII* Eigs. 4—5. 

T. tetta tvlb-triffona, depretntucula, peripherUt incrasaale et valde oblutata, ecn- 

centrlce ntgosa, radiatim mhtiilissime striata ; valva fxcmali fere plana, in parte 
anteriori medio letiter impreaaa ; v. neuruli convexitucula, umboiie prommulo, pauh 

iMiino,Jbramiii0 poMoimtet^s d^dio m«fnOt wuavo, medio mOurd ^viu^s 
kUeribtu Mmbonalibut tvb-rottntdaik aeu obimii, iinfftilum 80* — 90" Jbrmanfiiut. 

Tin's spiH^ics belongs to the tjrpo of Ter. diphia and diphioidet, &e., represented 
in the liighpst Ix'tls of the Jurassic and th(» lowest of the cretaceous deposits ; it 
differs, however, from those species by the prescnoe of a fine radiating striation. The 
only other qMoiM, I knoir, of fhe aBme type it 9Vr. CMaeardlaiio, Beqnen.sa» de- 
scribed and fiarured by Davidson from the Italian tertiary beds (Gcol. Magazine, 1R70, 
VII, p. 370, pi. zriii, fig. 9). The Indian cretaceous species is more dilated than 
the hist, and has the beak distinetly, though not yery strongly, curved. 

XMWl*<y.~liEonmatoor, in a oonaretionaiy, daa± Inown, limestone. Only tlie 
tiro figured specimens linve been cxaiiiined* 

Formation, — Ootatoor group. 

TEEEBRATULINA, jyOMffiif, 1817. 

(Dnviilunn, CUMif. Breeliiopoilii, ic). 

Shell usually longer than wide, punetate, radiatcly striated or ribbed, neural 
taIto \iith the beak truncate and perforate at the end, straight or slightly curved, 
wiCh the ddtidium small and divided, or mdimentaiy, and with .fhe unud hinge* 
teeth a» in otlKi- Tkbbmmatvlzd^; hmaui valve smaller, oAan with a straight hingo 
marsin, prwluced into an auricle on either side, apopbysarj- apparatu.s sliort, scarcely 
equal to une-thiitl of the length of the shell, formed by two, anteriorly united 
aini% about fbe middle of the aides oonnected hy two hcanchea, whioii remain, 
however, for some time separate in the young shells. The iy]y<} of the genus ia 
the recent T. copntscrpentia (Linn{^). Dall (Am. Jour. Couch., 1870, vol. vi, p. 106) 
enumerates seven recent species. There are several known from tertiary deposits, 
but the maadmnm of development appears to fldl in the oiretaoeons epoeb. A. 
nearly complete list of the species from tin- Inftcr i< given by Sclilccnbach in 
Duuker's and H. v. Meyer's Paluiout^graphica, IbGG, vol. XIII, pp. 274—275. 
The oldest speoies are known from juraasio deposits, one or two from the Lias 
being doubtftiL 

1. Ti.iu;BR.\Tin.iXA iu:i.icia, Stoliczka, PI. VTT, Figs, 6 — 7. 

Ter. testa otata, loagiore quam lata, valca /uemali alterd tnulto conveaiore, auri- 
aUu dittinctit, cratnu9eulit mttruefa, antiee paulim tetmiato; taha mmtU fMtra 
^/mgtOOt lenle wnmtot tgfkm irmoaio $t pet^^raUtf tatir&iu f^tmdtdkt tmgwkm 
fffft 75* fammXibmi medio pmUo dtg^rma, marffiM mtiieo meiHmio nkmdalo 
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pndtMto mtraumque curvalo ; sHperfide radiaiim mUti-cotlata, coslU in v. neur. ad 
(ipicem circitcr 15, iii}np!>cibit.i, deinde regione mediana dicholomis et lalcraliter multi- 
divitit, in v. h<eiu. cotlii prope apicetn circUer 12, timplicibm, deinde numerote 
dMtitt «t vatde vttemm^t omnktit wdiutle gramiloaU et ad taiervalta tirik teera^ 
mmM mommUit atn^te intenaetit. 

I brnre only a iin^ spe^men of eaoh ytin to examine, but both axe mflBdent 
for the detcnnination of this intcrestin£» species. It differs fmni nearly nil known 
cretaceous fonns by the lUBmal valro being considerably more convex than the 
neural one, and by the latter having iti mfldian aaterior aiargto oonqi^^ 
duoed and turned upward. In the latter duiaelier ihe ipeclM appnaehM the Jnia*- 

Sio T. ailbstriafa, Scliloth. 

The radiating ribs are more numerously divided, and consequently thinner, on 
the htemal than m the aamal vahe. 

ZoMliJir.— NorOipirait of Coodyoaud (bed* of Soiomageiitk and roUratu^, 

apparently ran^, in a yellowish brown lunegtono, 
Formation. — Ootatoor group. 

EIN6ENA, Dae, 1852. 

D»Tidion. British Cret, Urncl)., [i. lO. 

Shell inequivalve, subcircular, elongatcly subpcntagonal or orate, with the 
auiftoe more or less distinctly granular and postulate ; neural valve generally with 
well dareloped umbonal ridges, and a small deltidium in two pieces, separated or 

touohing encb other; bsemal valve with a distinct septum, and the reflected (neural) 
portion of the amis united and attached to, or iuterscotud by, the scptiuu; muscular 
impresaions tfanflar to those ot ofher IkMBBiuTOUDA lype^ Xhiffena Umot Defir.. 
from cretaceous rocks. 

There are only a few cretaceous and tertiary s])eeies refeml)le to (liis !>enus, 
such as Tereb. tamariiidtu, Sowcrby, KiuQcm jjimtidtMia, Eoscj., A'. Euiticuitrti, 
E. Desl., &0. 

Megerlea differs fmm Kiitgena by the radiatin;? striation or eostulation of the 
shell, and by the neural portion of the brachial system being attached to the sep- 
tum as well as to the hiemal branches, and also by having the lateral loops filled 
vith slidl suMaaoe, whioh latter eharaeter sepaiateB it from Xmutia* 

1. KiNOENA GBAKCUrSRA, Stoliczka, PI. VII, Figs. 8—12. 

King, testa ■sidiji/^ntagona- Hr» clongiile omtft, ant ice ct post ice sensini producta, 
taperificie den^imme tequaUter gfanidalu, calcic tmdiee convexis ; valca huBiaali antice 
tenabn depreuot pottke wtifiirme marotwtdalOi agrfb Hnemi f partem ki^iUiitUaie 
aqtumte; vol, neurtiH medio mtxime elevaUt, UOeraUter deprettat umbone vatde 
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prommulo, paulmm Mmno, carinu umhonalibut aeutitiimk ateam in triMpte laimre 
longam et ftft pUmam marffimuUiAuM s foramkie flMV"^; dtitMio medio diMnets 

dioito. 

A subpeutagonal or clongatcly ovate sliell, with the two valves almost equally 
strongly oonrex. The surface is oorcred with flue, equal, and very dcuscly set gra> 
nnlea, ulicn well p ro t on r o d ; but whea it is * litUe worn oifl^ the graaalatkmB appear 
to be ananged iu finely undulating rows. Tlic hsemul valve is anteriorly soninwiiat 
depressed, posteriorly rounded ; the septum equals in length about f of tluit of 
the sheU. Of the biaduBl appamtos I ooold Imee only ftagments on diifcrout 
sections of the Jtin, hat it oould be aeen that it closely nscmbln tlist of 
Kiiifjena lima, the ncuml reflected poxtioii being Tery broad and mee/Ong the 
septum imder a rather small angle. 

The biemal valve ia most eonrex along the middle of its entire length, and is 
laterally considerably depressed. The beak is slightly incurved, with a largo dilated 
mundi'd foramen in front. Tlie deltidiura is always in two pieces, each of wliich 
is clongately triangular. The beak ridges are very strongly developed and sharp, 
peculiarly bent upwards aa they approaeh the foramen, the oonaequenoe being that 
the beak appears to bo verj' tnmcato ; while, if the lower portion of the ridges were 
regubrly prolonge<l, they w imld meet at the beak imder an angle of about 93 degrees. 

K. grautilifera is readily distinguished from K- Umi by the anterior median do- 
presnon of the hsemal valre, more prominent and lessinonrred beak, and by stronger 
unibonnl ridges. Tlie treneral form itself comes nearest to the varieties of K. lima, 
figiuwi by Dcslongchanips in Bull. Soc. !Nomi., 1861-62, vol. vii, pi. viii, and 
also by Schloeubach iu Sitzb. Akad., Wieu, vol. Iviii, p. 212, pL iii, figs. 1 — 2, but 
it aqMutatea it eqnaUy readOy from Rng. UmuaindMt whioh haa the deltiditun gener* 
ally unit^Hl in the median line. As regards the of the beak nud (he dense 

granulation, K. granulifera is probably more closely allied to the tertiary K. Rain, 
eaurti, than to any of the cretaceous species (Deslongchamps in Bull. Soc 
Norm., vii, p. 294, pL viii, figa. 13—14). 

Lnrality, — Olapaody, in a iiBRii^iioiuooHtioToek; wven epedmens hare been 
examined. 

Jbrmatioa.— Anialoor group. 

8. EisroBNA xnu, D^franoe, PL VII, Fig. 1&. 

JBmWMlfaw, D«fb,I)avi Jidii. Urit. C'ri'-.. lira. \<>1. \2 : nni. «\r. 

Wgylta fl'wil ipnil flrtil i nlm h Ui!n..-i ki''» Oc..i,'7i. r;i!ii nil. U ::ni-^-.-, Isi!*, i. p. liTj {ciim. .viij. 

The only specimen in our collection Irom Southern India is a very imperfect 
one, but the comparison of numerous European specimens makes, I think, the 
identiiloation certain. The fbnn ia roundly ovato^ tiw hnmal valre less eonrex 
than the neural one, the former being in the middle of the ficont slightly depressed; 
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the beak ridgjos arc sliarp, and th« deltidfaun divided in the middle ; a few fragments 
of the surfhce of the shell show dutinctly a fine unequal granulation. As regards 
shape the specimen perfectly resembles the form figured by Schlocnbach in Sitzgsb. 
Math. VtA. ElMae Alnd., Wien, roL Ivii, p. pL iii. Hg. 1. 

Loealiiij. — Comarnpollkm, in soft ooogkmuntio audstana. 

Bamation. — Arrialoor group. 

The principal layers of IBngena lima m Europe are the upper and middle cre- 
taceous bods, Chalk aud Ui)i)cr Grccnsand (Ohcrcr and L'ntcrer Plcener of Germaa 
Geologists; Scnonirn, Turonienand Ccnoniaiiien of D'Orbii^ny). Schlocnbach says 
that it is very abundant in the Tourtia (zone of Trigotiia aulcatariaj of Northern 
Gemiany, and in » great many other Oenomanfon localities. It is also common in 
the Maastricht beds, in the upper cretaceous beds near Lemberg, (Galizia), &c. The 
same author is also of opinion that the Texas apedesb THer, JFaooeHtit, Romer, is 
probably identical with £. liuta. 

From the Oaolt at Tolkstone, fto.« there are fewer speetmeoi Imown, but they 
aro, according to Davidson, not distinguishable from the upper cretaceous type, 
ahhough DcslonL'chrunps attempted to separate several species aooording to 
different geological hurizuus. 

8. EiS9E8k AmxuhaHL, SioUezia, FL TII, Eig. 14. 

3kr. ie$ta pentagone tubrofundtUa, deprease globota, ad umbonem contracta ; 
eoHw n»mM otUrA pmtbm eonteshrt; mtpeifieie w^om« mmiatqwe tpmuh$e 

granullfpret, pcriphorhmt versus sfriis incremenli tionnidlis mibniffosh )iofrita ; calca 
lueuuUi anlice late mx umnmittt tepio bred imtructa; umboue modice promimdo, 
flolcfe inenrco, foramme kOiuteuto fmneatoj d^tittto ireai, UOt escpanw, medio 
tutura aimpliei ienuushna ditieo, carini^ umbonalibti» aeuiUt ortfom anfuUomt ten* 
ffotamt /era pkmamt m viroque latere margmantibua. 

The regolar almost round ligrm and great cooTezify of the Talvea, irith a fine 
equal, but not very dense spinulose granulation on the surface. Ate very prominent 
characters, which distinguish the present species from the others known of the genus. 

The hssmal Talve is sBghtly less oouTac than the neural one, and has a short 
septum perceptible in al)out ^nl the lenLrtli nf the valve. The foramen is large and 
somewhat transversely dilated. Tlic brak ridi^cs arc very sharp, and enclose on 
cither side a rather flattened, ncai-iy smooth, and narrow area. The dcltidium is in 
two pieces, very slu»t, forming a very small suture in the middle, bat it is much 
wider than in any known sp<>cimcns of Khigena limtt, fiwm whioh it ako diffisTS 
1^ shortness of the septum and the lari^'e foramen, fto. 

LoeaUtjf. — ^North^west of Coodycaud, in a pinkish limestone; only the figured 
qpeoimen has been obtained. 

JbreM^n.— Ootatoor group. 
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4. Kukhuia tmLUKtwnm, StcUetkOt IL 711, E^gs. U, 17. 

.Stay. loiAi rohmdaie vH Mange ooaia, ealva mmhrna U altera ew w artofg, tt^er- 

Jteie minutiuime (rqualilcr grantdaia; ratva hmnali medio paululum ituinuatOp 
tepto I hmgUudiait aquaute inairucta; valva neurali potiice valde anffmtata, 
€aiguliim ekeUer 86*— 00* formante, emia U mAomMm tU&Hnetkj aoutk; umbone 
vaftfo igmnot tonfOt foramine rotmdoto tmneafo ; deUidio parvo, jmgw fmmem 
di^Uneter 9eparaio, dgiiide pturHbut mffvUMt itUer $e /eiv atiingeiUi^ 

Some of the rounder specimen!^ of this species closely resemble the large Obdo* 
manien variety figured by ScbltDubach (Benecke's Gcoi^., Palfcont. Boitrsege, 18C8, 
ToL i, p. 469, pL xxii, fig. 8,) under the name of Kiugena lima, but they are readily 
diitbipildwd by the gwatar pottaiior nanownen of fhe amboDBl Talre and staong^ 
inoomd md psodiMMd beak. l%e beak ridgei an xathor diaip and diort, but the 
■eptnm is much lonj»er than usually seen in King. lima. The surface is equally 
and Teiy finely granular, and even on a broken surface of the shell, the puiictatiou 
b anMh flnar than is eaaaUcnUy miaUar apeoiiMiiui «f tomut qpeoiea. 

Much closer is the resemblance of our species with Meyer's Lower Green- 
sand Waldheimia Morriti (Qool. Mag., t, 1868, p. 269, and idtd., toL i, pi. xii, 
figs. 12 — 14), but the beak is in this last mndi less inoonred and the deltidinin 
muoli aaoM ezpoaed, larger, the two {neoea fonning a distinot autore ; the septum 
also is said to be short. Similar characters equally easily separate our species from 
Waldh. longa, but as regards form and the curvaturo of the beak« it most closely 
niBomMM d'Areluao'a 2kr. BebertoMi, and as thla apeoiea haa oeoaaioaaOy lieen 
lefened to WMieknia, it is possible that ttoae were specimens which l>clong 
to the present new speoiei, and tliatita ooeuncaoa in CeDomaDien beda of £aro|^ 
may yet be proved. 

Zoe0ttlf.-^auhame,in%hm n Mk lomwrliat ferrgginona aanflrtone ; flroapeei. 
mens «en flnnindL Tha hrgeat kSlmm. long, M Iwoad, aadalioat 16 mm. 

thick. 

JbfflMiiMMi.— Base of the Trichinopoly group, probably passing into tho Oota- 
toorbeda, 

*?M^*Tf smnm onAivED from thf TxwiyAnomi on m 9ovm Iinnur 

C n KT.V c to U S ] 5 R A C 1 1 1 0 1'On A. 

From the foregoing descriptions it will be seen that the Brachiopoda equal only 
about OBe«tw«lMi part of the iimnber hf whioh the Gaafarapoda or Fdecypoda are 

represented in the South Indian cretaceous rocks. Altogether, I Imvc been able to 
distinguish only 21 speciee,* which belong to five genera and three different fami- 
lies, namely, the Csamiox with one species of Crania, the EHYNCBOSKLLiD.fi with 

* Forbei, wbai deMiitniij; Um SwUt lodiu kmiiM in 1646, lu>»w oniy 2ir. depretta, wbiob he deacribvil uadtr 
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six species of liht/nchonella, tho TsuBaMJmoti/iM villi nine species of TerebtaMo, 
one of TerchratiiUna, and four of Kinf/enn. Of tlie species themselves there are only 
three, Jthyn. plicatUoidet, Xer. aub-deprc»sa and »ub-rotuuUa, n iiicli ore met with at 
many of tiie looalitka and in a laige number of ipeofaneas; all the oihen are nuror, 
and some only represented by solitary specimens. The uppemost of the three 
geological divisions, which have been distinguished, contains the lari»est number of 
■pecimeDs and nearly also that of species ; next comes the lower and then tho middle 
divisimi, aa viU be Men fhim fhe aooompwijing talde 
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A fhnoe at tlw preceding list will ahour the fsdogloal (BstribntioiL oi the 

spwies. Of tliR 21 species H liave been identified with those from European crt'ta- 
ceous depo&its elsewhere, giviug a percentage of 43, this being much larger than that 
Ncoided in any of fhe throe other diaw of UoIIiuo*. la the Cephalopoda fhe 
percentage of European species wat about 24, and in the Gastropoda and Peleoy- 

poda liotwcon 12 and 15. The larger number in the case of the Bmchiopoda is 
perhaps principally due to the better and more detailed knowledge we possess of 
ttifa olaiit 

As regards tho distribution of the species in tiie different groups of Southern 
India, the tabic ^vill show, that eight of them are pe<'uliar to the lowest division, 
the Ootatoor group (zone of Am. Eotomagemia and rosiraiiuj. Of these three 
species are identical with Buiopeaa ones, T. depr^ta, o6e$a and eapittata, all ooour- 
ring in the Ccnomanicn, and partly also in the Chalk. 

To the middle, or Trichinopoly, group two species are peculiar; of these .BAjw. 
dt^rema occurs in Europe in Cenomauien and Turonien beds. 

To the highest, o* Airialoor, fgrne^ eight speoissaivpMiIiv, at wliidi agadn 
tliicc are European, Crania IgiuAergciisis, Ter. Car/crl, and Kingena lima; the first 
and second ocour in Turonien and Senonien bods ; the last makes its appearance already 
in ibe Oenflmaiiinn« if not in the upper Gaul^ and oontinnes into the uppermost 
beds of the cretaceous deposits. The lower and l>*iiM» divisions hare no sjiccies 
common, but the middle and upper have three common, and of these T. biplicata 
and auihrotunda are two of the most common and mo«t widely spread species in 
European cretaeeous rocks. The former certainly begins already in the lower Cen»- 
manien, possibly in the upper Gault, and disappears in the upper bods of the 
Senonien, while tho latter occurs first sparingly in the upper Genomanien, and is 
oonunon in Turonien and lower Senonien bods. 

Uras, tiie enraminatioii of the BiaeUopodak thoogli eompaxative^ few in nniB« 
bcr, entirely confirms the results obtained from ihc other classes of the Mollusca, 
namely, that our lowest* or Ootatoor* beds veiy closely correspond to the upper Green- 
sand of English-, Oenomanien tX Treneb-, Tomrtta and Lower Fbeiker of German- 
Geologists, while the Trichinopoly beds answer closely to the Turonien, and the Arria- 
loor beds to tho Senonien. I am convinced that a still more close parallel of the 
Indian with tlie European noiddle and upper cretaceous divisions might be obtained, 
if the differoit hoxisons of the fhcmer were better studied on tte basis of ooireotly 
determined fosails. 
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PLATE I. 



Figa. 1—t. Crasia Iokabeboevsis, /i't ,'-/; .y, ]>. " ; fi<»^. 1, l.i, li, iippor-, siilc-, aiul liv.vcr, 
viena of a perfect specimen, uatorol size ; le, npper view of luemal v»lve, twice 
theiMtnnlaiM; i, iuer mw of aa imperftet nwnl valve, lurinnl am; 
Oft^Mufyj JrrMtor grouji. 

Figt. <— 4. BHYXoaonLU KOTCAj StolictJta, p. 9j %g. 8, Sa, Si, 3c, hnmal-, front-, 
iWBiil-, mid rida-, viem of • cast spMinieaj 4, nenral valve of a larger siiecimen 
with the abdlMufimpnaemlj mrgu^tnt OtUlmtmtt, 

Figa. 5—4. RiiY\illo\ELLA Arjiiaiokufnmis, S/"/!'-:i(:it, ]>. 1(1; h^mal-, fmnt-, tifiiral-, ntn1 
Eidi--, views of two perfect specimeng, «lightly ditil'hui; iu size and in the oonvesitj 
of tha valvta; 8. A Jfriahtn JtnUdotrgm^ 

Vig, ... 1. RHTirCHONELLA coMPiiESSA, {L<imtsrd-\, p. 11; figs. 7, 7a, 74, 7f, four views in 
natoxal size; Id, bmaal view of tbe same (peciiiien, twioe the oatond size; 

Figa. 8 — ^10. KiraiOBOirEU^ cKENiPEitii, StotktH, ^\%t 6, the \av^m\ Hp.-oiaieii in the ooUik- 
tiim, partially rastouDd ; B, a smaller spaoiBMii with moderately ooarw ribs ; both 
fitom S.S.of Jrrialoorj 10, a well piaaanad doadj nbhod apeeimen flram 8, W> 
af Jfaffa a r ; drriatoor frmgt. 

Figa. 11— I84 RnYNi iiovKi.i.A st'TANs, Sfofi<-:i<j, p. 12; fi;^. 11, four vii'n>- nf a nearly parfael, 
globose bpocimcn; 12, inoer view of the hiu^ of the neural ralve; ISff, 
hnoul and fhmi viewa of « hrgt bat aDodemidly tomid, aonswlnt imparfoot 
Bpwimcn ; 5. ft f V. of Mulloor ; Arrialoor group. 

Fig& 14 — its. BuyncuoNiLLA pucatiloidbs, Stolittia, p. 13. Specimena n^iraaenting the gradual 
ofaange at variona ata^va of age; 19 ia Um inner view of tbe apex of the 

hsmal valve, with the hrachial prt>oe»«o« shortonwl in that view ; 20, the inner 
view of the neural valve with the apical part a£ the haemal valve attadied to it ; 
fig. t7 lepieaenta tiie meat ooaraeljr ribbed apeeimen. Speetaiena t ep ie e ent i id in 
Rge. 1+, 15, 1(1, 17, 1**, 27 and 2S (the last Ixiuj,' a eft.«t), arc from O/d/Mw/f, 
Arrialoor group; fig. 22 is from diuioor, and all the remaiaing from near 
Skshmun, IHe im if ofy fmip . 
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PLATS II. 

Figl. 1—6. RllYXClloNi.L! \ n/i \TlLOiDis, S/i'lic:hj, p. 13. Diffcnnt views of more or Ic-ss 
full gronm, tnnsvereclj ovate or ioflatod spocimcns, oud with tho froDt margio 
of tiie neimd iralve nut* «r ien nedaoted iqnraidi; figa. 1, S and 5 m fma 
SialaHHrf ; (ig. 0 from neat Jndtor, ialHtUm^^ gnwp/ flgi.8 and^fraiB 

near Oolacoi! in Arrialtur group. 

Figt. 7 — 8. TuRBBttATi LA nKPiiKssA, Lamarck, var. tyrto. Walker, p. 10. Two adult spoci- 
aais ; the iM-akii are perfeot, l»i poftioos of Hut amfiwe «f tll« didla am deliwt- 

ive ; Ni'ii!i of Oi/iitui ; Ootaloor growp. 

Figs. i> — TeRKBKATi'LA suB-iiirKE88A, Stoiktia, 16; 9, a very young specimen of regular 
Iprowih ; 10, Ttrjr alongated, MOMwluit BampwiMd towudi the badn; 11 tad 
13, roffiilar spfcimens of niiJJlo igM; 12, :i nii«li?i-n{ely ovate specimen ; 1 1, is a 
very flattened and almost ciicolac ipecimen, specially referred to at p. 17; 
16, isMr vietr of ft IimmI vah* with pottioM of tlift Indiial apfMnfttna, ibe 
end* of it aro broken •.wvay ; lia^mal viav of an ovale sfiecinioii, sti'miii;; lli,^ 
niuenlar imprcHiont of iLc lia*mal valve; figl. 9, 10, 1:2, 15 and lli arc trum 
' Bortb of fooiocfiiSimf 11 from Fotbtf, 14 aud 15 fiom iNor Jrriakors 
ArrMaor frnp. 
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PLATE III. 

Figt. 1—8. Tbredratila &i-B-DEi>RB!iSA, Stolicxia, ]i. 10. Sjwcimeiui of ramiiii sizes and 
of ali^tlj diffisreot gronrth, mmtljr sU perfaetly well pre«>erveJ ; liga. 1, 6, 7, B 
an ftom north of Po uh c ptttim m, &g. i fron JtrimUor, 3 and 4 Inb 
FaUm, Bg. 5 ftmn near GM anM b g nvrmm j all fbm th* ArritUtt pm^. 
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PLATE IT. 



Fig. ... 1. TBamaviA emif. ctxnm, J)amim», p. 18; a spociniai with thft batk of tka 

iiMniil«ah*aoiiMiiiiafeias«6efej Matt Olajfnk^ f JrHabar grnf. 
Kga, 2—17. Terebfati i,\ bipi.k vta, Soiri'r«f, p. 10, 

WigB. i'4 and iO>lS repraMot the moat typical form with a thick, oooapicooosly 
incarved beak; all tiie apedmeu -are ftom the Mighbooifaood «f JfaflSMr, 

ArrialooT group: in lii^. 10 the liijtllcaticti i< smrt-ely tnuraljlr, in 1 1 it is 
d^htly indicated, iu 12 it iif Hligbt, but diittiactj iu tlie muaining four 
apadawBa it » wall maitad. 

FigB. 5-9 KiHreaeut tha varioty uumed KarapaudieHtit, p. 20, diatinguished by ao 
, dopgatad finm and a Uiinnar beakj in fig. 9 the biplicatiam ia ahaant, in fig. 7 
aenody indicated, in figa. S and 8 Aittnct ; fig. 6 ii Um imwr viair of a portioa 
of hoBialnlni all apcaioMna mhoawm KnnpmiJ^j Jniuktr gnmp, 

Kgs. 11-17 rcpresont the variety Dvlfmphana (we p. 20); in fij^. 15 the biplica- 
tiou is not marked, in 10 it is very slight, in 17 very strong, but comparatively 
leaa ao in tlie laiga specimen icpiCBCmtod in lig. 14; this showa ihat tho HBOUit 
of biplieutiou ia iudcpcudctit of sizv and ; the lust Epccimen ia from Oiapsmif, 
Arriuioor group ; the other specimens from between Aadoor and Venfkctr in 
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PLATE V. 

Figl. 1—8. TEnrBriATi'LA mrLiOATA, var. BHleinpleana, d'Orb., {s«c p. 20) ; adult epocimens 
with bU{;Lt tracea of radiatiog gtmtion ; between Andoor and Ftragkoor ; I'ricAi- 

tigl, 1 i-B. TEKEBnATULA OBESA, 5i7i>ri!'r^j>, p. SI. Two adult qtMnWHi, ouo modenU^^ tiie otiwr 
strongly iufbtedi £att iff Oeiaioor in gyjjmom dulM; OoMaor fro^f. 
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PLATE VI. 



Viga. 1— 83b Tbubsatcla 8L-BiumrwDA> Suttrif, p. Sft. 

ligt. 1-6 wpimaii t ipeoiBeiu ia dUDMcnt itagM of ageof the niuided vnirtf, wHb 
fc m oflwttoly Inrgo nprrturo of the licnk nii<1 almost rntire alwcnco of a frontal 
■bmi; tig. 5 u from Rul of Amloor, aud the other five specimoos from near 

Pigs. 7-10 n^prrsi'iit, morn nvato slu lN. in mo-it of wliioli a sllijlit frontal biplicatioil 
of the maigiiM is indicated ; tho aperture of the beak is of the same aize w id 
Chfl raniMl TBfiety ; fi^. 7 it from near Kanpawly; figf. II, trliicb rep w aenta fhe 
blBchinl api>iiraiii-i, anil ll f, tin' im]irrs.-;inn3 of tlic inn-:i".il:ir scars ■■f tlio linsmal 
Talre, ore taken from ix Veragioor B^ecisma ; the other larger speoimeiu are all 
bam 8. W. ^ MiMetri Arriabtr fiwgv. 

Fig«> 17-S3 reprtsent apooimciu of the variety tuhitnilala, moRt of tbem having' a 
muarkabljr amall openmg in tbe beak of the neaial valve; 17 ia on abnormal 
epeeiBidD of • traomnely ovate Aape, the front having at one time evidently 
been injured; from 8. B. of Karapai/./y, Arrialoor i^roup. Pig. 18 Aam the 
aoTiDal ibm of the amall beak, and, like &g. 19, i« from Skalmmre; the rcmainiiy 
igm» am taken fram apeouaeii* fNUid between ^mCmt and Teraghoor; THolj. 
a^pe^ffxp. 



Digitized by Google 



Seal Snrv of CRETACtOUS 3 INDIA Br»chioj!od« . Pt VI, 




Google 



Digitized by GoogI 



PLATE VII. 

Fig. ... 1. Tmnuivu cuiuata, JPJrMact p. 28. A dagle Bennd v»Itc> with the rnifine 

of the slicll partially preBtrvcJ ; Ootafoor ; Ooialoor jffvHfi, 

F^. 2—3. TuuBKATULA OuTATOOEEMSis, Sioticska, p. 24. Two aomewluit imperfect ftdult 
^odinns} ttte original ihdl aofim it oidy pvtial^ 

Rga. 4—6. Teiu bh vTrLA mpniMonriiA, ^^''/iVr/ir, p. 25. In tlio smallor Bpw?inuM> llu' sfrintod 
sbeU Htirface is well pruscrvod ; iu tlic oilier lUu pucultar broadly U-riuiuuliiig beak 
of the Deiml valve ii Men} JArarasAwr/ (kMaw irmip. 

Ifgi. 6—7. T}.:;i i!i!\Tn!\\ keucta, S/d.'^-f j, p. 25 ; 6 la the nour.i! nn<l 7 the dighflj IcM 
coaraely striated hteniiil vulve; S. W. ^ Co^dj/eaud; Ovlatoor grot^, 

FSga. 8— 1ft. KnrimA aiAiraurEBA, Stoliczka, p. 26. The igatm eihiiifc the lUgibt variationa 
in the du^ of titeaheH} OiiyMM^/ ArruUotr grmgf, 
... 18. Kim iy\ iiva, Defrmm, p. 27. A rcry imiKTfctt 8|>o-i-inien, with onlf mnH 
tru^ments of the ihdl pKeerv«<l; Comara^Uittn ; Arnuloor group, 

1%, ... 14b KnoWA AamvLWA, Siolieika, p. 2S. The figron shows a perfiKtlj well p w s e rod 

qwetmen; l-W exhihits th.' (■rii;iii;il Tn.'!/ s:':iiui' siirfuoe, ;in'.i 11/ Iho 
after the uppermost Uyer uf tbo slieli tuul b«ea removed ; the spinules are i 
lephoed bj little pits in the surliMe; SwA-auit ^ CaodftoMdi OoUUw grm^. 

figs, 18—17. KnraOHA Siiai.an(;kknsis, >9/o//c;<ti<, p. 29. Figr. lS>a portion of a cbell with well 
Brvc<l bi-ak ; both the other sjtet-imeiu are slightly forced out of the ivfjiilarly 
) shape by lateral pressure; %. 16 shows the impression of the loag »i'ptum 
of thehMaal-vMn; SMmmm f TrkUntft^ grtt^. 
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INTILODUCTION. 



The Ciliopoda aro comporatiTely tho Intk mnuBKRU of all the Molliuoa 
whioih Iwve been treated of, and tbdr ooonnenoe ie alao limited to a aiiii^ gionp, 

the Arrialoor; thnrffore, the bearing of the class upon the determination of the 
idatioDs of tho cretaceous beds ia not a very important one. I sball, however, 
aay a few mwda on this lulgeot at ibe end Ibe detailed deacriptioiw of tin 
Tanoiu species. 

As rcipirds tho treatment of the class, I couiine my remarks to a notice 
of those genera which are represented in the South Indian cretaceous deposits, 
and to a few othen donfy alUed to tbem. I do not need to repeat tbe complaiiite 
legarding tho great and well known deficienoieaia tbe present systematic arrange- 
ment of the class, and althouprh I have for many years past dovoud considcrahlo 
attention to the study of recent and fossil Ciliopoda, and should iiavc muck wished 
. to giro a eamewbat ibnilar teview oi^ at kaat, tbe marine geneia of this dan as tfaat 
given of tbe PelecyxKjda, the present opportunity is not suitable for tho purpose. 
The task is indeed a very great one, and would involve a huge amount of time and 
labour, while the illustrations, which could be supplied from the Indian cretaceous 
spedes, would in no wajr be wiiHoiflnt. 

Tbe name with which I have dmotcd the cLass on thf tillo may call for an expla- 
nation, though thia can scarcely be more than a repetition of what I have repeatedly 
stated on other ooosaiaan. Alroady in my introduction to the South Indian 
Cretaeeous Gastropoda, I suggested the substitution of the name Oiliopoda Ibr 
Folyzoa or Brj-ozoa, and that of Saccnjxida for tlie Tunicata. 

In the introduction to the Pulecyixxla, I again stated that, if imiformity in 
the dflDondnatioDS of the diffierent dimea of the Mollusca is to be attained,— nsnd 
tern will deny its dednliiliti, — i\n- locomotiTe organs appear to he more suited for 
that pnqiow than the organs of ix.si)inition, or the system of ccphalisation, which 
in some coses yields merely negative characters. It seemed to me, therefore, most 
pmotioable to eonltann tin names of the two lowest daises of the Ifolhuoa to those 
of tbe rest, which are almost generally adopted. There is notliing objectionable 
in the combinations of the names, if we rici-clv associate with tho word 
a signification referring to an organ which iacililutes locomotion. la the Tunicata, 
itriotly speaMng, tbe whole mantle-sae acts as an organ ot locomotion, and, 
thetefers, tbe name Saooopoda seems to me quite as mndi admissible as that of 

( 33 ) 



T\iTiicata. In the so-cnllod Hrj'ozoa or I'olyzna flic only motion of thp liody possible 
is tliat through cilia of various lengths, antl tliis sui,'gost«l the name Ciliopoda. I 
am perfectly aware of the great disadvantage of coining characteristic names from the 
caosideaiioiL of a angle organ in a large ^vjskw of the anmul kmgdom, muHk as 
tboMolluBca represent, hut mi sysiom will ever enjoy advantaHr^s without tonsrilin«» 
itself uritb at least some disadvantages. And if we really look upon the ii:unL's of 
the other daisea now in general use, I do not think that of Oiliopoda in any way 
ifi^ oorreot at less snggestire than that of Brachiopo<la or Ceplml<>[)<>da. 

Still i\u- ([tio^tion may he put, whi tlun- it is at all di-sirable at the present stai^e 
of our knuwledgu to introduce a new name for a class of which Zoologists are iu douht 
xriwOieiritbeloi^toMolhiaesorto'Wbirms. Doobts of that kind may and wili arise, 
tlie more nur (U'tailed kuowlodi^c of the alructure and development of the varunis 
•rroups (if nuimals iinTcasos, hut tlio difl'crciu'o in, or deviation from, the i^oncral typo 
may 1x5 weighed very diifcreutly by some authors than by others, accoi-ding to 
thc&r ideas of the ahsolnte distinction of the diviskms of the anhnal kingdom, 
or of the grndutd tnuuitifm from one to the other. I cannot sec any onu lusive 
reason for Mr. Morse's assertion that the Cili(>j)o<ls, as well as the Hi-adiioiiods, 
ought to be removed from the Mollusea, and elassetl with the Vermes. The 
qnesticm regarding tiie Braehiopods vas lately discussed at loigthhy Dall in 
the Ainerioini Tournal of Coneliolot^y, vol. 7, p. 30 ; and luneh that has been said 
regarding the latter class applies equally to the Cilio])ods and Saccopods. Indeed, 
tram, some recent ohservations of Prof. AUman* on the anatomy of a new 
Oiliopod genns, Bhabdopleura, it appears that some COiopodai at least, are mafpho- 
loarieally even moi-e closely relatinl to the Pdn-yjioda than to the Braehiopoda. 
I do not for one moment wish to deny the importance of embryological studies 
as hearing upon our soological system, but it must be home in mind that cor 
elassificjjtion refers, in the first instance, to the fllll grown and well developed 
animal, not to flic ciubryns or to almormitieH, or oe«»sional deviations from the type. 
Supposing wc took the embryos of man, of a tiger, a bird, a turtle, and a lizard, 
and wished to arrange our classification according to their telatioos and difEereuoes, 
iriiat iroold become of our ^stam of the Yertebrata I 



• qmi, Jmt. xifc St., Hw te, 13, isas, p. aa. 
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Sub-Ungdom, MOLLUSCA. 



ObM, CILIOPODA, C= ^9l^*oa^BryogoaJ, 



CSAKACTBK. — AMphotout MoUtueo, eoHtktbtff of a tknplt manitetae, only open 

on the anterior tide, enclosing all the other organt, which are entirely or mostly 
retractile within the sac, it« marffin being more or lege thickened, or gometimes proflnced 
into arum, but in all eaaea provided toith a- row of finely ciliated tentaclea ; within 
ihe$e ike momth l> titiuUed, «• ike doreal ekie ef wMok i er m i na Aee ike tmme, A 
single ganglion lies between fhr monfh and the anus. The animals are hermaphroditee, 
but the pntpofotion aUo eoneiats in a repeating gemmation, on account of which they 
firm more or teee ewteMiee, pmiially free-growing or entirely attached ooloniet, 
4»mpeeed ef variou^ tkoj^edt komyt or cMMmnw or oakmeom, eeUe or tuiee mMoA 
oreteoreiedif ffieoidm^S etre oil aquatie. 



This eh a iaeterfatfc is ft rery general one, bat it ii oonumni to an faunm CSUo- 

pods, and suffices to distmguish them readily from all the other claases of MolloaQft. 
In the way of an cxplnnntinn I shall add a few details rci^nrflin^ their orj;anisation ; 
these must necessarily be brief and only refer to the principal organs. It is, at the 
present stage of our knowledge, estaemely diffienlt to supply a satisflMtoiy geneial 
accvmnt of the class, because the only n^ood anatomical descriptions wc poflSMS 
chiefly refer to the fresh water forms, as known from the able researches of Dumor- 
tier and ran Beneden, Allman, Hyatt, and others, while of the marine Giliopoda 
aoomparatiTdy rerj smaU mimber of animals has lieen enamined tiynaknis authora. 
As it is, however, the object of the following pages to give an idea of the oi^ani- 
sation of the latter group, I will confine mv remarks chiefly to those cliaractcrs 
which are, from more or less detailed obserialiun, known to be common to both. 

The body icpvesents a simple, either cylindrical or bottie^^baped sao, which is 
open and free on one side, and on the opposite connected by a thin cortl wit!i the pre- 
vions cell, from which the former sprang up by gemmation. The sac or cell 
consists tit two stmctaies, tlie so-called ectocyst and the endocyst, oaoh of 
' which is again composed of seTeral l^ren of oeUs and anacolar fibves, tike 
endocyst having, according to Hyatt, five such diflbront layers. The ectocyst secretes 
either homy or chitinoua particles in the fleshy soft mass, or a regular continuous 
membrane of those snbstances, or else a ealeaieons ontst, wbioh defines tlie sgtemal 
shape of (<ach cell, communicating by one or several canals with the neighbouring 
cells. The calcareous ectocyst is, ho\ve\-er, not secreted in distinct superposing 
layers, but in single iihres, which are placed vertically to the body, and are traversed 
by numenms canals, terminating on the outer sor&oe as so many larger and 
smsllarpoMS. 
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The anterior portion of (lie sac it* revcrtiblc iu itself; its mar<^in is suppliinl 
with a row of tentaiclcs, in boiuo of the frcsb-water I'oruis arranged on special, 
generally hone-ahoe-fllwped, titidceiniiigfl, called the lopbophw. These tentadea are 
externally provided with rows of vibnitilc cilia, the chief function of which is 
probultly to [n'Hlufo a current of water, directed towards t!ic centre of tlie tentacles, 
between wluch the luoutU is situated. Whether tbe t4>utacles really act as bmuehiie 
ia not taOj aMfBrtRtned. Thej are h<dloir, and fluid whidi flUa the Imm^ ia said 
to have been olisen ed to pass up and downwards in them. It yet, however, remains 
to be proved whether this is a true system of circulation of the animal fluid or of 
the blood. No special blood, or vasculary-vessels exist, but the fluid which Alls 
the lady b kept bi emiataat motkm by flie «ilia liaing tha entire inner smfiMie of 

the endocvst. I bn\e on sevenil occasions riliservetl tliis eurront within the bodv in 
aomo of the frcsh-watcr (Jiliopods, which did not protrude their tentacles for several 
days, and flrom this ftet I would be inelined to fpm the latter eoly a aeoondary im- 
portanee in the system of respiration. It is not known in what way water llnda 
access to tlic internal IxmIv, whether through the mouth, or in consequence of the 
capillarity of the entire eudo- and ecto^yst, both of which are traversed by 
nnmflroaa canals; certainly aome aoch ftmction nnist be attribntad to the latter. 

The dif?estive organs consist of the mouth, the u*so))hai;;us and the alimentary 
canal, which widens before the middle of its lcni,'th into the sloniach and then l)ends 
dorsaliy, gradually becoming thinner and terminating near the mouth at the outer 
or inner edge of the tentaoolar ring. Certain valyea and appendages have been 
obscrve<l in the ojsophagus of some of the marine CiIiopo<l8, and in the fresh-water 
forms a valve also exists at the entrance of the stomach. The foo<l has been seen 
to move up and down iu the stomach with the greatest rapidity before it entered the 
intestine, and the absorption of the nutriment appears to take {daoe through both 
the stomachic and the intestinal menihi-ancs, (hrou^rh wliidi it passes into (he inner 
space of the body, and unites with the fluid which Alls the latter. There arc no 
special organs of mandueation, and the only sccretianaiy organ, which was ob- 
served in a few species, consists of a thin layer round a portion or the ifrtiole of 
the stomach, niul is comjKised of cells filled with a yellowish-brown su1)stancc; this 
organ appears to roprcscut the liver, and has a situation similar to that in all the 
oUwsea of MoUnsoa. Beatdea the tentacles, which often act aa prehensile 
organs, there are in the CheiloatomBta group of the marine Ciliopods special origans 
serving apparently the same purpos*' ; these an» the so-callc<l vibmcula and a\icu- 
laria. The i'urmer arc bimplc long threads, often anuulated; the latter resemble 
the head df a bird with the two maadihlea, and aot prohensilely in ezaetly the 
same manner. Both genemlly seotete apeoial tubea or small oaTities distinct tarn 
the ordinary cells. 

The muscular system Ims a great number of longitudimd and transverse mus- 
dea; tlie latter are aometimeaananged in cirmikr hands on the end Of other 
muscles the principal onea are those which make the invagination of the anterior 
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piirt of tLe body with llio alimentary oanal jKissiMe ; tliey cousist of two jirincipal 
bundles attached near the oral margin aud at the base of the cell. Beside that 
there are special miudea for the ooutzaotkm of the mouth and of the osophagos; 
rotatory muscli>s for rcgulntiog the nunreaieiitB of the tentiiclcs, ..^c. 

Both longitudinal and tnoiracw mucular i^tuHi has been obierred in the 
Ciliopods. 

The oentie of the nerroiiB ayBtem fa a agaall gang;U<m, or a pair of ganglia, 

situated on the dorsal side of the (£8()pha<^, as in other Mollusca. From it pro- 
ceed branches to the boso of the tentacles and to the other parts of the iKuly. They 
have been studied with rery great detail by Hyatt in the Phylactohemata, and 
have seodved diUhBent names aooonUng to tha parti of the body vhidi they lapplj. 
(Comp. ProccwI. Esspx Tiistituti', vol. v, p. 104 and tOU*), Tlu>n* are no sjxH'ial 
organs of sensatiou, but tlio soft parts of the body are aenstble both to touch and 
the infioenoe of light. The tentacles particularly appear among other parts to repre- 
aent the organ of toudi. 

Pwyagation takes plaeo either by buds or by ova. The former are of two kinds, 
external or internal. The first has as its object the enlargcoieut of the colony. 
It begins with a slight protuberance til the eetocyst, filled ivith a granular nuns, 
iriiich soon separates the endocyst, in nrhich gradually the youu;,' Ciliopnd is 
develojxid, rescmblinar in fomi and structure tlie mother cell. The internal bud- 
ding oonaistfl in the formation of the so-colled statoblasts, rounded or ovate, 
and more or leas eomprossod, bodies which are fmmed at or near the base of the 
endocyst, and often arc provided ^vith separate hook-like appendages on their edi^es. 
Genenilly a mmibor of statoblasts is found attached to the funicula in diirerent 
stages of development. The propagation by staloblasts is of common occurrence 
in the flnah water GSUopods, hut it has not eqoally satiafiMstorily been obeerved in the 
marine forms. The development of the younij I'roiu the statoblast i-; Homt-what 
similar to that from the o^iim. The animals are, as far as known, hermaphrodites, 
hut the ovarium and the testicle are attached separately to different portions of the 
endoqyst. The derdopnent fiNnn the wvm begins hy a separation of the yolk 
mass from the eetocyst, until t1«e young Ciliopod resemble a sinsjle sac, closed on 
one ead and widely open on tlie >>thri-, and surrounded with a row of cilia at its 
margin; the embryo fa then perfectly five, swimming about, anddther this, or the 
etato-Uaat stage, u the only independent locomotion wc know in the Ciliojtod indivi- 
diial. After a tinu- tlic embryo hecnmos fixed to some foreij^n object, ami tlieu the 
usual increase of the colony by external budding goes on. In some fresh water forms, 
aa in WttaUUa, the colony retaina ito flenbiliiy and the power of alightly ohanghig 
its place, hut, in by far the greater numlx r of spcciei» the ookoy fa permanently fixed. 

Premising? these few njeneml remarks on the organisation of the Ciliopods as 
a c la w, 1 will just allude to the principal divisions which have been distinguished, 
and brfafly notice the dfatribvtioii in time and spern of tiioee gioope with which 
we are here more particularly concerned. 
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Tlip primary division of the class is, according to the airanf^ment of the 
teutoclcs, in a single ring at the edge of the anterior end of the cell, or situated oa 
■peoial lione<4iioe-alisped amiai the former eonititate tlie OnntoiMMJTAt and ue 
moBtly marine; tlie latter, the Pjn&icn&ucAr^ all of iriuoii are fiesh mter 
inhabitants. 

The former sub-class is separated into the Palcdicslljsa, which possess on 
imperfect eragination of the tmtaoiihr dieafh, and aare all fiieah water forma ; 2im^ 
the Cbeilostomata with perfcft cva^-inatinn, (as liavc also the following) : the cells 
urceolate or depressed, ovate, with a contracted aperture, placed at or nmr the 
anterior end, narrower than the diameter of the cell, and generally closed by a 
moveable Up or muiele; 9rd, OrMaoanutdtJt with tuholar or defnmeddy omte edb, 
the apertme flimished with a setoso frinije for its closure. The propriety of this 
diTiaion as distinct (in part) from the next and the preceding appears to me 
donhtfo], at kut aa regards the spedrn irifli orate eeOa; there are a great miaj 
Celleporo! with a fringe of spines round the aperture^ these heing either homy 
aud fltxiblo, or calcareous. The \th division constitute the Ctclostouatj, with 
perfectly tubular cells terminating with a simple aperture of the same or TCiy nearly 
the same diameter as the cell itsdf. 

In a pahnontologioal point of view, the CnsrLosrouATA and the Ctclobtokjua 
only arc of importance ; they are both nLirine, and their cells arc mostly calcareous, 
or semi-calcaruous, rai'ely horuy, aud very rarely with a fleshy ecto<^st. The 
ChroLMTouATA are de ri ded ^ the more lowly organieed ones, and ooeur from the 
palseozoics upwards up to tiie present time, while the Csbilostomata are scarcely 
known before the jurassic period. But almost throui»hout the mesozoic cpocli the 
former order considerably exceeds the latter, both as regards genera as well as 
spedee. In the Iceinoeoie epoch the two orders almost teianee themeehree in number 
of gcnnrn, but the Cin:iLo>iToMATA appear to have a lai-jjcr nnniher of species. 
In tho present epoch the preponderance of the last over the former is still more 
marked. 

.Aa fegards distribution in space, it is a noticeable fact that the colder and 

tctii{K'rate regions are richer in Ciliopods tlinn tho tropic ones, but it is not 
c()iT(M>t to suppose that they are wanting within the tropics, though they are 
imquestionably rare, at least within 41ie laminarian tone near the equator. What 
deep diedgingi in the tnpios would reveal, it is difficult to predict. In the northern 
and temperate seas many species were fnund up to the greatest deptli, to wliich 
dredgings liave been carried on, aud amimal life discoreied. How far we are 
allowed to apply genenl remits of onr observstiona regarding the distributiim of 
the Ciliopods in the present seas to their distribution in former geoliOgjcal periods 
must 1k! determined by continued and prolonged observations. But nccordiu!? to 
our preseut knowledge, it seems certain that both cretaceous aud tertiary deposits, 
whicli are geogR^ihically situated nearer to the poles, are richer in Ciliopods than 
deposits of the same age aitnated nearer to the equator. 
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I. Order. CHEILOSTOMATA. 
I shall use tbo usual nomenclature, chiefly as introduced by Busk into the 
study id ffait oidar. Tlia onlj new term intradnoed is that of 'sUtter*, with whiob, 
ftsr brevity sake, I dcsi^rnato tlinsp cells which lw>f>:iii a new row or nin|?c, ami which 
often widely differ in size and shape from the ordinary cells. They bare been called 
'Spaltsellen' by Hageuow, because they, so to say, split two parallel rows of cells 
hy mtrodnoing a third one lietween tbem. Why these oelis should so widely differ 
frojn ordinary c«'Us in some spcci(>s of CrUepora^ for instWIO^ and not in othen* 
must be settled by the examination of living-specimens. 

CbloMss* vMaehed to fttetgn flotUM, iiienulO^ tiem eitier in ringU of turner- 
oat ia^ertt or growing into tarktufy ^kgMdt foliaceoiu or branched, continuou* 
magges of single or double, tuperpoted or oppogite, layerg of cells; t/wgr fire fl<tt, 
depreated, or tnore or leaa convex and urceoUile, generally arranged in aUernating 
a»iet, parHaUf or eiUirefy ealeareoiio. 

Tlio eoctant to which, I think, tliis family should he accepted, will probably bo 
best indicated when I quote a few names of the most characteristic genera, such 
as Cettepora (^Lepralia aoctonunj, £$chara, Celleporaria, Membnmipora and 

I Tn'Il not repeat the tlifTienlties which as yi-t appi-ar to have frustnited every 
attempt towards a natural grouping of these ^eu< ra ; time iuui continuous rc^iearch 
most giadnally dear ftiOk oner tibia stony ground, but if we ooniolt our present 
observations on tbe snljeot, it seems to me clear tlmt there are cliiefly two general 
diaracters to which we can assign any iniiKirtanco in the classifuration of these irencra. 

The one refers to the form of the individual cell, and tbe other to that of the 
ookny, that isi the maaner in wliidt the cells aie anaaged during gnnrth by 
gemmatioii. 

•As regards the first point, riliscrvations show us that (hen' is, as a rule, a 
tolerably defined distinction ix'twceu an mtieolatc and flustrine cell, the former being 
typified hy an orate shape, with the fiont, or upper, sorihoe of the odl moderately 
flOmvei^ with a oomparatively small aperture situated near or at the anterior end, 
and mostly surrounded by a sliL'litly thickened lip. Tlie (Uistrine e<'ll, on the other 
band, is flat above, often suiTouuded by a raised margin, and with an anterior 
sab- terminal or central aperture, gnwially of large sise. Howerar, there are oases 
to be met with in which it is not easy to maintain tliis distinetion, — ^namely, when 
tlie upper surface of the flustrine cells Ixn-omes whoUy calcareous and thickened 
and slightly arched, narrowing tbe aperture, and when the surroimding ridges are 
only partially developed, or almost oibsolete. As an eiample of this kind I may 
cite, for instance, d'Orbigny's Cellrpora Xiphin from the cretaceous dejHisits of 
fiance. Still even acoounting for a large amount of variation, and a great number 
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of intermediate or transitional tonus, we tind that the form of a normiiUy devclopd 
and well preaorred cell is constant within the limits of one species, uud to a veiy 
large extent alBO witlim tbat of » genm M genemUy defi^^ 

This s:im(' ;isscr(i<iti coxild, I fear, he s("arcely n'licd upon, if mndc \nth ro!?ard 
to the second point, witich I have mentioned, nameljr, the manner in which the cells 
are airaDged during the pn^ssive growth of the colony. Among foarib^ wh/OMt at 
a rule, wc have to deal with mere fragments, it is oxtremely difficult to make any 
ohscnations on the real ext<*nt and dcvt-lopmont of a colony. But ainoni? rcot'ut 
Celk'pora, for example, I am actj^uainted with several insluuees in which one la^cr 
of cells grows mtse the second, and is co?«ed by a thud. In the ease of Oeilepo- 
raria this growth is considered the normal one, but while there are some species 
which, as a rule, incni>t foreitrn substances in RupeqK)sod irrci,'ii!ar hiyers, thoy 
occasionally form regular globular masses, living apjiuivutly fix-e between sea weeds, 
although thqr might haye been at an earlier stage attached to a small portian of the 
plant ; or they grow out into cylindrical or compressed branches. Again, the recent 
Jb^cfiara eernicornia is sometimes found incrusting larsri* masses of a foreign surface 
in a single layer, exactly like a Cellepora, until in some places two layers meet and 
fivm ereet> Tariondy Inanohed, stems, whiiih then posaess every sign of regolarity 
of an Kscliaroid colony. Now, as thcs4' variations in growth occur within tlie limits 
of a colony which we cannot by any possibility refer but to one and the same 
species, I believe tliat the manner of growth is in a classificatory point {lot an 
equally useAd and rdiable character,* as is the tern of the individual odi. 

With reference to the foimi;nin^» observations, and eonsi(le^in^: at the same 
time tiie close relationship of the urceolato to the iiustrinc form of the cell, I 
would propose a sub^viskm. of the fiunily into two snb-fimiilies, CKizsPoxntM and 
MMMWMAVirouiNM, though I readily admit that the di\ ision is fntnunl more with a 
view to a practical than to a naturnl arran<^ment. I shall add Ijrief eharac- 
tcre of those genera wliich arc reprcscntwl in the South Indian cretaceous deposits, 
with some remarics regarding a few closely allied genem. The claasiflcatbn here 
adopted diiTers essentially fi-om the one pnqposed by Smitt in Ofrersigt of K. Ye* 
tcnsk. .\ka(l. Forliandhnger of 1867* 

A. CSLLBPOBIX^. 

Cells uToeolate, arranged in single or numerous alternating series^ oolany 

incrusting or erect. 

There arc four ^nera rcpi-esented in the South Indian cretaceous rocks. 
1. Cellepora, Fab., 1780. 

Cdls inemsting fiweign substanoes in single layers, and ananged in quinonnz. 

I have alreadyt many years since drawn attention to the propriety of resi rvin;; 
Fabricius' name in its original signilicatitm, and to the altogether unfounded 

* Bn»k divides moeoriaag to it tlia f w a c Bt fiuniljr into fiwr or if»—3ftmiraiiiforiJ*, WItptrUm, EmMtUm, 
Vhtmtir&im, HifpttMim, sad d'Orbigay. «paa lUII nimir edMMmtioai, hUa iImuI « Jomil 
t It< <!> r XoTAia, OcoL IMI, lit Bnd, 1S8B, p. Ua 
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belief that there exists auy mlvanti4;o, mueh leas any necessity, for replacing it 
Johnston's name LepraUot as had heen sn^wtod by Busk. Indeed, an in- 
sight into the literatlue of the Ctliopoda will show, that until within the last few 
years the name CeUepara has been used in all principal works of n-fi>ron('(> nn this^ 
subject, and there is really not the least advantage to be gained by abauduuiug ii 
at the pmsent time. 

D'0r1)i^ny's £ronora Itcjilcschnrella, Seploporelln, H^tescharipora, Rfpto- 
porina, etc., arc of course to be referred to Cellepora ; for it is undoubtedly absurd 
attempt a dassificatbn of these fonns hy the preseooe or absenoe of any special 
or aooflssory poMS, or ayfealarta, between the otdmary odls, or at Tarions places on 

thi'ir siii'fncc 'I'lsc idea loses all fniiiuliitinii liy (ln^ fxaiuiiKitiun of almost nny 
single, toleral>ly large colony, whether recent or fossil. Cells will be found with and 
without orioells, and with none, or one, or two, or three STioalanan pores, some round 
the aperture, others distributed on the surface, which, again, may be smooth, or 
punctato, or poroso. It is absolutely impossible to assi<jn in many cases to those 
organs even a specillc, much less a generic, distinction, while d'Orbigny went even 
■o flv as to base teparate fiumlies upon them. I am now oFsn in doubt whether 
there is sufficient ground for retaininiL; the so-called free growing forms, composed 
of a sini^le layer of cells, like Semu-»c/iaripora, d'Orb., = Jloin'sc/inni, lUisk, as 
distitK't from Cellepora. I have no sulhcicut materials to eutirely disprove the 
pn>]iriety of tilu and similar generic separations, but I know apeoiea of recent 
Celleporte which, while gt'nmdly inomsting foreign Biibstaiu-cs, sometimes form 
heuiisphcric or foliuceous free lamollip, ns a part of one and the same colony, and 
when fragments of such free portions of tlmt colony ai-o met with fossil, they must, 
prqierly speaking, be referred to Seadetdtaripora, while the inorasting portion of 
the same colony is an unquestionable Cellepora. Aijain, there are certain species 
which not only inerust r<x-ks or shells and the like, hiit oecasioually attacli them- 
selves to plants and form variously slia^Mxl iucrustiug nuuscs u}>on these. In a 
fbssfl state the yegetable substance is lost, and the inomsting cdkmy becomes then 
a firee grown one. Instances of this kind may \w seen in abundance on almost 
every shore where sea-weeds occur. For these reasons I am inoliuod to abandon 
the presiuned distinction between Cellepora and Semie»ekargu>nt. 

The genm iWi^rnqMni and l)Mst[rM90m 
same applies to LitunHfi'x, Cupullarin, ete., all of which had been distributed among 
the CftLSPOs/B/S by d'Orbigny. On the other hand, I believe tlmt the uniserial 
fiinns, like Sippoihoa, AUydota and thnr allies, must be ckissed in the cbllkporin^. 
It does not oooasionally appear to be eaqr to define among those bsl named genen the 
lyceolato form of the eell from the tubular one, and I think several of d'Orbigny's 
cretaceous species of Alecto must be chased with AUgdota and allied genera. 

8. JSwAora, Ray, 1784. 

Cells urceolate, arranged in «]uincunz, colonics erect, permanently attached 
irith the base to foreign bodies, Miaoeona or Tariously hcanohed, and composed 

( 41 ) 
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of two layers wifli tbe orifioes of the ociUs <m the hioad and external aides of 
the bxBiuilifle. 

The namfi Eschara miLst be restricted to tbosc forms wliich jiosm^ss cloni^atf 
urceoliit43 cells, with or without any accessory poi-cs, and with the surliicc liucly or 
more largelj porose; theiefinre, d'Orbigny's genera BuStateU^t JSnAarettiitm, 
EKharipora, Poreltina, and others like PUophltea, Gabb and H., &c., are to be 
considered as synonyms. But there arc several other species which appear to 
deserve to be chissed in special genera or sub-gcnora, as is the case with the two 
or tiiree Ibllowfaig. I almost thhdc it would he better to legatd them meielj sa 
sub-gcncra of Eachara, bat obierTatioiu ou living species are neoesaaiy to aid in tbe 
deoLsion of this question. 

2o. Batkeot* Heller, 1867. (Verb. Zool. Bot GeseDaoh., xni, p. 89,) baa 
the colonies with <qrlindrioal bzanehed stems composed of elongate vroeolate cells; 
it corrcspoTvIs to VinciUaria of the next snhAfflilf. 

3. Etchariforot d'Orb., 1831. 

Odotties htsnehed, in two opposite layers. Oella qiiadrangular, with the 
ap e rtui es tnnsTerso in a slight depiessian, below whidi the sni&oe is more or less 

tumescent, arranj»cd in V - form series. 

When the cell surface is much worn off, this genus is almost inseparable from 
Ihufretla^ wMoh represents it in the next sub^fianily. 

t. Foriiia, crOrl)., 1851. 

Colonics branched ; colls arranged in two opposite layers, or all round the .stem, 
uroeolate, often not distinctly separated from each other, and provided with a 
more or less tabnlar ap«rtnie. 

As one of the most typical qpeoies of this genos, I quote d'Orbigny's Porina 

6. Fofye$eharttt Bcuss, 18C7. Sitzuugsb. Akul. M. X. Ebusc, Wien, Vol. Iv, 
pt. i, p. S90. 

Colls iircoolato, arraiigod in double or more superposed layers on brancbin!? 
stems, separated by a lamina in the centre. Type, P. confaaa, Eeuss» from lower 
oligocsBU beds. 

In addition to these geneca^ it may he naefUl to retain Jjaneeeporn and a 

few othci-s. 

6. Celleporaria, Lamx., 1B21. 

Oolooies incrasting, often partially free, forming round, lamellar or hittnahied 
masses, composed of numeiousi nure or less legidaily, superimposed layers of 

uroeolate cells. 

Although I readily admit that some species of Cetleporariw retain to a certain 
extent a constant fbrm in growth, I hare great doubts, -sinoe I had opportunity of 

examining and observing a great number of living apeeies,- that it will 1m; possible 
to assign a generic value to such forms as have been separated hy d'Orbigny under 

• Kot JVmAm, Beau, IMit Sils. M. N. EUnc, AkMt, Wi«o, tqI. h, f. 677. 
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the nmnn of Semicelleporarla, Replocelleporaria, MuUiporina, JfultrKcliarelUnaf 
JBlUaduuiMlia, MuUetcharipora, etc., to which may be added JSnnaiUopora, Gabb 
aad Horn, which antlion dio ettabUslied ft IMHporiiiat bat appaiently in th« 
awne aeme aa proposed by d'Orbigny. 

Somewhere in the proximity of Celleporaria must apparently be classed 
Flabellopora, d'Orbiguy, Cumulipora, v. May. (Comp. Kcuss in Sit^b. Akad., Wien, 
IC. N. KlaiM. vol. 00, p. <M8), OfWuUpmh* StoL (8tti. Akad. H. N. KUma, Wien, 
vol. !■'>, pt. i, p. 90,) and poMiUj also Bimptilaria, Rtniss, (ibid. vol. 50, p. 205,) 
with the type species £. lenUetdaria. The classification of these free growing 
Ciliopoda in the OMLLEFoaiM is, howerer, doubtful. I shall alludo to them again 
in the SBiMtdMOtM. 

B. VKMBSASJl'ORlS.f . 

Cells flustrine, being depressed, usually surrounded by a raised margin, 
with the upper oaloanooi portion slightly oancnx. or €ai, and irith the aper^ 
ture cither anb*tenniiHil or sub-central, and of moderate or large rise; aoua- 

times th<> entire uj)por surface is liorny, with the ap<'rture not well defined. 
Colonies entirely attached to foreign substanoes, or only with the base of the 
ramose stems. 

Between the true Membraniporid cell, which is almost entirely open in front, 
and the urceolato cell, there exist many intcnncdiate forms. One of the btsit nirirkcd 
is that of a depressed shape, having the upper surtace calcareous, almost quite 
flat, pierced bgr a oooqpaiatiTely small, well defined, apertnre^ eitnatod near the 
anterior end, and the whole is surrounded by a raised margin. This form of the 
cell may be called Dincoporid , and the typical species possessinsf it mi!?ht be 
grouped into a distinct sub-iamily, iuttirmediate between the csllkporism and 
MMMMMAnpoMtBM; but OB the na^oiily <rf the apeoieB are intimately eonneoted with 
those of the latter sub-family, I prefer for the present not to can-y the division of the 
family further. The gradual transition from a horny surface to a partially and 
at last entirely solidified and calcareous one may beat be atudied in recent species, 
aa may be aeea fiom a eompariaom of flie deeoriptioii and figurea of my JfaMSnik 
nipora Sengalentk iu Joumal Aaiat. Soc., Bengal, 1800, vol. xxxriii, pt. ii, 
p. 56, pi. xii. 

f. Discopora, Lam., 1816. 

Cells flat, with the aperture near the anterior end, mrrounded by slightly 
thickened lips, each cell with a laiaad margin; oolooies inomsting Ibraign aab* 
stances in single layers. 

Although Lamar ck'a name baa in tiie Mue^ ae here used, been empk>yed by a 
fttw paheontolegiite only, I do not think that there oan be any aeiioua oljeotian to 

• n.M... icWnlifirti (Bitz A'~.v) , Wlcn. vol. 55. (,1. i, p. 217,1 ttie fyi>- s;.-. .f I'.h O. ITaUiHfiri iritfc 

O. (Ollfpora) pttioliu, LuD>ii»U, tfud Uizoa. Judging from ttw 6gan ut' Uie iMtet.UiemniiaooeUamaHaaaM 
nvmnvu, aod mil are mora dcpnMd asi irittftMSttHMfimlf aipHial IfllllMk I SB IjrMiMBsmn tfaat 
tut awtifartMit wiU hold good. 

c ( 48 ) 
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it, and I holiovc that it is far preferable to niany of the enu>l rombinations intro- 
duced by d'Orbigny. What .1 have stated regarding the variatious of growth 
of Otifopoiw, ohkAy depeniUiig upon the fbrni and oluunMSter of the foreign sob- 
Htances on which it grows, equally applies to Ditcopora and to JHembrnuipora. 
With the former, therefore, IteptesckarineHa must evidently be united, and tlie 
distinction of Semietchara, Semieaeharinelia,* Semietcharellina, (in part) and uf 
Mme oihen, is veiy donbtnil, for ihe aame lOBaon whkli 1 noticed ^^md ipeeking 

of Cellepora. 

8. Menibranipnrn, Blainville, 1834. 

Cells widely open in front, the fooU niTftoe iwnmining aolid only to a small 
extant near the hafl«, exoept in ymy old cells, which gndualljr beoome entirely 
4^Med; cc)1ouies incrustinir foreis^n substances in sini^lc layers. 

The Meinbraniports are numerous in nearly all the formations, in which Cheiio- 
Homulm ooeur, and alao in the prewmt aeaa, bnt the detennination of the foaiile is 
oooaaionally aooompBDied with a un-eat amount of uncertainty ; for in many in- 
stances the aspeet of the cells entirely dejM'uds iijM)n tlie state of preservation, and 
in others the injured cells of Ceileporee are hardly to be distinguished from some 

Bnaiiini thia the aaumnt to which the originally honiy or ohitinous cell be- 
oomes calcareous seems to varj' both aecordiiiir to apre as well as individually and 
locally, as I have illustrated at length iu Metubraaipora £e»galeH»i»,\ above 
lefenredto. 

D'Orbigny 's FluatrtUaria^ Semifltulrello, LaieroJluHreUa, Sepiofltuirella, wad 
similar combinations of Ftiutrina are Teiy doubtfiilly separable from Membrati^era. 
g. FbutreUa, A'OtKW62. 

Oella aolid, move or leaa ocmto^ with each other, provided with an etongatod, 

sub-eentral, almost slit-like aperture, and usiuilly one or two elevated tumid 
pores below it. Colonics ramose, compressed, with the cells arranged in longitu- 
dinal alternating aeriea mi two sides of the oompresaed branobea. The cretaceous 
F. jfot/fmorpha, d'Orb., may be considered aa one of the characteristic speoiea of 
thia genua. Several of the species descril)ed by d'Orbifj;ny under Flunfrhi'i up. 
pear also to belong to this genus, but others are to be referred to one or the other 
of tiie two foUowiug genera. 

10. AdhwNwUa. d'Orb., 1852. 

Cells dei)resHed, surrounded by raised mnrtrin, with the facial surface solid and 

pierced iu the anterior portion with a transversely elongated or semi-ovate aperture; 

• D'Orbigay't M mt l m Mmt lU , OOm •» mm «*hm ki^iniiinr whb £9«r> HMttK A«J 
u s poniy nocinny Vtia§, Car Kaua' CWIyrn /i » iy h'« , iv whidi tke a«* gmirii mim wm Mfliys^ k m 

pncmble Celltferaria. 

i Wt.i'T) Prof, Li^akftrt complutne*! of the Liii|M»rfect d- ■ t i| i i u whi-.K I tjiwo of this H]j«cie«. li* Jueii not ftpp««t 
to have been tkwwro that h* had nietvl; Uw abdnct of the paper beiuTe biin, (Comp. Tiwcbel'i AnhiT, rat. 36, pt. ii, 
^S«l).WtwhLnh«tiqpito«ihS|nMibUalilr«ilkAilvi^Hiia^ il OutiM 

M|Hiiit«d with tha luttw gl—l. 

( ) 
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eoliMiiee generally broadly foliaceous and branclu-d, tlip <'r\]< amnged in twO (^ppo* 
nto lljen on the compressed branches, separated by a laiuioa. 

A tjpioal qieoiea of this genus is JB. Argia, d'Orb., and the greater number 
of tiiOM dflMiibed by the Hame author under JMIara alto belong to it. 

11. Vinnihiria, Defr., 1829. 

Cells quite suuilar to those of Btc/tariiicUa, but arranged iu a single layer all 
fcmnd tbe surface of eyUndrloalt btanebed ateins, witiiont an intervening i*™™* 

This genus is very extensively represented both in fossil and in leoent state; 
it only ilifrci>i fruni SuUcornnriii hy flic hraiu-lios of the eolonies being COntinuOUa 
and permanently attached to eacli other wiiliout any articulation. 

Next to Fibuwlofia comes Hagenow's Intenaria,* tuutiy differing from tbe 

former by tbe hollow axis of the stems. Whotbor tliis excavated axis is mbUj 

nntural and p^niliar to that ^enus, or whether it i-^ simply the result of some soft 
urguuic substance having been lust by decay, has, I ihiiikj yet to be proved by fur- 
ther dbaenrationB. 

12. ^//Tw/rrt, d' Orb., 1852. 

Cells depressed, surrounded by a raised margin and widely open in front, as in 
Jhmbranipora ; colonies fuliaeeous and branched, with the cells arranged in two 
opposite lajers, sepamted bf a lamina. £. regularitt d'Orb., ISnm the Cballc maj 

be re<^an1e<l a>i the typical species of this irenu^ wbicih is laigd^ MpMiented 
in a fossil state, but is more rarely lound recent. 

Of tiie uniserial ^peoies, FtUJlualru, Fyripora, and FUifiu$treUaHa of d'Or> 
bigny ought, I believe, to be lelbRed to the m*mbranifomnm. On the other hand, 
the free ^)wing sp<H:ies represented by Cupularia, Trochopora, &e., have to form 
a separate family. The same applies, I believe, to Myrwzoum and Melicerile», nrhich 
no doubt belong to tbe dose proximity of Nodelea, StdutrUet ti BAmer, and tieir 
allies, &0n and whiidl have by d'Orbigny been separated into two distbot fcnifl iaa 
though one comTnon nnme would probnhly suffice for lK)th. 

I should also mention Metepora, which is often classed next to Etichcura. But 
tho strnefaiie of the oolonjr of tteteporm appeals to be a very peculiar one; tte snb- 
stanoe contains a considerable proportion of silica, and I am inclined to uphold tbe 
old family Rstkporidji as distinct from the Cellbtoridm. Next to lirtrpora -will 
no doubt have to be classified Fdifluttrellaf and jwobably also Fili/luatrma of 
d'Orbigny, while Oabb and Horn's PhUolcpmt (loum. Aead. Kat So., Phil., 
2nd ser., vol. v, p. KiH,! docs not in the least difTcr from Eelepora,tm gBBtnUf 
understood. In the species Fh. Utbiota, described bj tbe American authors, some 
of the cells merely haro beloir the aperture a qieoial or ariealariau pore, margined 
batow bgr a laased borse^lioe-shaped margin, graduallj sloping towards the base Ol 
the cell, but a similar structure is to be found in nearty ail the MettfOrm whiob I 
have had oocasiou to examine, both recent and fossil. 

• ftTHMS If Mit Kcwde, 18C1, p. (7. 

( 45 ) 
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I. CELLEPORA, Fabr., 1780, (see p. 6.) 



1. Ci Li.Ki'oKA I'UONA, S/olicita, PI. I, Fi;;. 1 . 



Cell, colonia eellulU urceolatu, panU, decumbentibua, parte auleriori elevat'u et 
eenlwtit compoaita, eellulit tuperfioie tola poro$i$, tuleU mguttit, hand pre- 
i^pite dltlkuH», el tm eoUmtlM mUiqulb tuli-obtoleiit teparaHt. Aperiura pana, 

MUbfOtundata, fere horhnnfnli, wirr/inibus ruMf itirrajn^nfin circumdnffi, ports nricu- 
lariorum tribm tuboerrucotis inslruclu, uuo in utroqiie latere terlioque medio labii 
tUo. (MeeUuHt iwv tmupicuia, prnvtUU^ rtttimdaiia, paulo elevaik, ad hniit eum 

The odb of fhit speoiea ue rery imall, with tbe anterior part oontracteA. 
elefmted and thickened, while the posterior is almost horizontally reposed, in. 
youni»rr colonies somewhat convex and sep;irated from erieh otlier hy sliafht impros- 
sious, whiuli in old colonies becoiui; nearly ubsuletu. The entire surface is rather 
oOandy poroiu or alnuwt aerobioalate. The aportmre ii neaily in a plane^ imall, 
inb-rotundate, with very thickened lips and three verrucosj^ avicmlarian pores, one 
on either side, and the third situated about the middle of the uuderlip. The ovicells 
appear to be rarely developed ; they are rounded, small, smooth, and at the base 
nearly oonfluent wifli -flie npper lip. Wlien the woAm of ilM oviedb has been 
broken in, tlio thi<-kene<l \i]i[)er Hp becMose betternadied and lihoira a laige pore 
above it in the place of the oviocU. 

Ztfoefi^.^-North of PoodoopoUiim, inflnntiog Tler^nUula aubdepreasa, Stol., 
oooorring in a pinkish-yellow sandy limestone. 

Armotidn. — ^Airiaioor gnmpi. 



CeH. colonia cellulia aub-ri/lindrccei-g, decurnhfittibm, l<Frig<i(is, ptinctis itupqtKilibus 
pltu miiimoe diaiinctut aeparalit; apertura tertniaali, antica, transverse tubrotundata, 
ttargkte obhm pmhm inerimaSo c i r t mmdata , deelM, Ubro fire immeree, hMo 
convexiuaculo et eleeah i ovieeUuUt 9tq>r«n^i>erturam posit is, eamque in magnitudine 
fere aquantibm, paulo eonvexis, solidulis, nonnunquam fissurd partd supra labrum 
aperturce sita uulructis. Fissoribus formd cellulis ceteris similibus, seepissime 
aKgwmto Mtnoriftw. 

A very oiharaoteiriatie species, tbe cells being, like in the previous one, deoombent^ 
but sqpaxated from each other by irregularly ])unctated, or rather sonbieolatep 
impressions. The form of the cells is sulK-yliudrical, moderately convex, with the 
aperture anterior, terminal, transversely subrotundatc, slanting, the upper lip being 
nearly immened, wbSlo the lower lip is oonriderably elevated, and in most speeinieni 
the coll below it is dightly ooDBtricted. The orioella are plaoed above the aperture, 



2. Ckllkpoha nNCTicrLATA, Sloliczka, ri. I, Fig. 2. 
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and very nearly equal thk in tiize ; tliey arc sliglitly coutox, flnd. oooasionally vitli 
a nnall dit litaated abore the iqpper Of tlw tfertmei thej Mte entin^jr sqwrnrted 
ftom the next following oeIUi» not ZMting on tiieur bawti m fa reiy oflui the «bm 

LoevHtf. — Cbokonadapooram, sessile on tiie shoQi <tf Awffiw otfraoHMi Lam. 
ArNotfMk — ^AniBloor gnmp. 

3. Cellepoea insipieks, Sioliezha, PI. I, Fig. 3. 

CSell. oo^ia eellulu tub-ooalia, teu late aes'Unffulatia, decumbentibtu, i» tupeiifiele, 
mimtMHU ponuk, ajuri i mm vemia modiee «fnMM> 0t eimvMiiiueulitt «mitut 

etevota plut minusre dUtincter sfjxtrafiit, composila ; aperlura antica, suh-lermiitali, 
fere horitonfali, »ub-triangulariter aemi-eUy^tica, margine incra»»ato circtmdata, Uibio 
paubum eteinio, fere reeto, utrmque ai UmkuMimem mimde tndao. FmorUmt ktier 
etlMtt$ regularm tpankt ^ muUo nimeri6u»t depresna, mA-giiiiadrtmfiilaribmt, 

postire hrrrUer attgulatit, antlce vaUle prothtoUt «if»e filfeUatU, OT^OtO tUuttri «t 

longo ad banin paulo dihttato imlructU. 

The cells arc depreaaod, sulKovate, or 8ub-bexag0Oal» provided with more or 
len diBtinot, anb-mazglnal lupeiftaial lidgei, whtdit hoiraifw, oooMfamally beoomo 
quite obsolete. The surface is very finely puiu'tnt< (l, or often nppan-ndy quite 
amooth, slightly elevated, purtioukzly towards the aperture, which is scmicUiptical, 
nearly quite snierior, and ahnMt Iniiiiaontally placed; it ii mmounded by a 
thickened nui^:in, the lower % being straight and having a minute ioeiiion at 
each end. The slitters arc interspersed bi-tween the other cells ; tliey nre much 
smaller than these, depressed, somewhat diamoad shaped, anteriorly much attenuat* 
ed and pradnoed. into a point, with an elongated dit-HlEe apertoie. No avieularia 
or ovicells have been observed 

Tin's species is closely allied to d'Orbigny's C. xiphia (Pal. Fram;. Terr. Cret., 
V, p. -Ills, pi. 717, figs. 3 and 4,), the latter diifering from the Indian form by a more 
elongated ahape of the oeUa, and by the oooaakmal developmant of what appear 
to be true avicularian jjores. 

Locality. — Nortli of FoodoopoUiaDi, on Ter^rutnla tuJhdepretta, 8tol., fbm* 
ing widely spread coloiues. 

jRyrmatiom. — Anfaloor group. 

4. Cellepora iirssiLis, StuHezkn, PI. T, Fif^s. 1^5. 

Cell, eolonia cellulia ovulatia, ad batim ongiutaiU, paulum coHvexituculit, fere 
planiB, i» tupetfide rugmtoM mkhiteqtie porotU, mtMt mbumt dtttkuaie, migtutit 
ae Uemgalis separalit ; aperlura antioa, horimmMit ftUcifonin, margine pmdulum 
inertmato circumdata, labio medio aliqmnto producto elecaloque; opMlulis 
fkoimuiiqiiamobtotetiieeudeiriiiej temiglobont, Itevigatit, batim eellularumtequen Hum 
parUm obUgmiiim, mipm Ubnm o$Ho awywo ft w u wm iw ovtdi operHf. FluoribM 
» ( 47 ) 
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parvi* eUmgaiia, apertura mb^ma rotuudata i«$Umeti$, eermmque oefeelMU breviier 

jUtgeUatis, ad hafiitii oKtiolum spaciostim elottgmte Matiffidarem gerentibvi§, 

Tliis form is readily di.stiiiguishfHl from all other known cretaceous spwies hy 
the shape of the aperture, which ia regularly sickle-shaped, surrounded by slightly 
thioifceined margins, and \if tiie peoulte ibfin of the ditten, theae bd^ small, 
olo!i?at« (l, rmd provided with a minute roimdod apcrtiu-c, while their OTicelb are 
almost flagellato and with a much lai^cr, sul)-tiir\u'j'iil;ir opening. The cells are, 
when well presciTcd, slightly convex, ovate, being nano^ver at the base, somewhat 
inregolarly punctated and separated from each other by narrow- smooth sold, which 
in very old eells Iwoome less distinct, or almost obsolete. The ovicells partly cover 
the base of the succeeding cells ; they are semiglobose, smooth, provided with a 
rather Uu^, transveneljr elliptical opening, situated just above the upper lip. G3ie 
maigina ct that opening appear to hare been very thin, and are eaaOy luoken off, 
in consequenee of which the size of the openin'.r is ven- varial)l('. 

Sometimes the ovicelU do not appear to bouomu dcvvlupod, and in this stage 
the species closely resembles Cell, hippocrepk of Goldfnsi from Uaaatribbt, but the 
cells want the scmiovatc raised rim, which in the latter qieoiiea aunottiida the upper 
portiou of each cell. {Sec fi'^. 'y on pi. i). 

When old colonics become much worn off, the ui)ixn- surface of the cells is 
neerly fla^ or eyen a little eonoaTe towards the aperture, and tiie boundaiiea between 
the cells are almost r:iise<l instead of depn^ssed. In tiua stage the spociM closely 
resembles Etehtaiuella ditoort, u. sp. (citle p. 18). 

Lo/mMHm. — ^NorOi of Poodoopolliam and at Chokouadapooram, incrusting 
Ojf^en and Teniratulm. 

Jbrmalioit. — Airialoor gioap. 

U. ESCHAEA. Bar, 1784, (see p. 7). 
1. SsoHAiA on!AaiuB, SloUetta, Fl. I, 6-7. 
^h. ramiiit aut rotundatu out modiee explaHalis foUaceinque ; eellulu eUmgaU 

suh-hexagonis, Itevigaik, convexiiueulkt tulcia angttstu simpliri/ms tirp'iriifi-i : »per- 
tura fere aiUica, rotutulate tub-quadrangulttri, margiite vu- iitcraamtu circumdata. 
fSatoribiM >Hvii^ mA-«9a^ battfletmaie aUemiatk, apwhtn tub-eeminUi, eloMffatim 

acute eliptiea inalruclis. 

Fratrments of stems are either cylindrical, in which case they might he rnfrrred 
to Hellers' Jittikea, or they arc more or less expanded and foliaceous. The cells are 
very simple, dongately sub-heiaganal, digbtly ocmTex, entirely smooth, and without 
any accessory pores. The aperture i = rotiudly ?u!)-ijiKulranguIar. The slitters are 
of moderate siiQ, narrowly and somewhat tic^uoiuily elongated at the base, and 
provided with an acutely elliptical aub-eentral aperture. 

LoeaU^. — Ootaooil, in a pink limestone. 

Formation. — ^Airialoor group. 
48 ) 
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2. EscHARA PORiGEiiA, SloUczka, V\. I, Fig. 8. 

Etch, ramuiit latis, compressiutculit, ceUulia clongatU, depretso cylindraceia el 
nudiee cbpolw MmfotUit, tuperficie »upera glabrit, plat^meulU, prope marginet 
htemiet i^fifi^fV* aerie eaiUiiuia pororum undedm, trantccrse elungalorum, in^T«eli$s 

trperhtrn nntica, spariosa, s/^ni-rlliptir/i, labio recto glabroqufi dccUc'i ; aciciilariis 
<luobn»t uno in ulro<iu€ latere labri »ito, lumido, orijicio parco atque roiundato 

A online flagment of ft oomproeocd bnacli indicatai tiui tiie stem of fhis 

species must have been ntCher broadly foliaceous. The cells arc elongate, moderately 
elevated, M-itli th<; upper surface flattened ami the sides all round slanting; the 
former is along the lateral and lower margins provided with a continuous series of 
deven tranvrenety elongated pons. These pores hegin a short distanoe from the 
straight lower lip of the ai>orture, which latter is entirely anterior and of a scmi< 
elliptical shape. On each side of the upper lip lies a tumid, rounded aTiculariuoi, 
possessing a small lomided opening. 

TIm BgetSm is evideiaily oilosdy allied to EielUtra kimutalm, (d'Orldgny), (FsL 
fran^. tatT. oroLt ▼» P' fi?^ l- ^)> ■which diffors in ha\nng the pores more numer- 
ous and CKtending up to the edge of the lower lip, and also by haring the avioulana 
plaoed abore^ instead of ai tiia side of tiio qpertiua. 

Locality.-- ( h k uadapoonm, in a pinkish sandy limestone. 

l>brM4U*o».— Amaloor group. 

in. ESCHAB-EFOEA, ttOrb^ 1861, (see p. 8). 

1. ESCRARITOKA OBTIYA, StoUctta^ Fl. I, Fig. 9. 

Esch. ramulU angmtis, dichotomia, modice comprettiusculit ; ceUulia tub-quad- 
rtmgiOaHhtiet nOek aimptlei6t» itmd dMkieter teparaiU, terieiiu a me^ dteer- 
gentibtu ditpoaitU, aperlurU ml-mediania, tnmetcente tub-tubulotit aique n^mukHe 
ifutructia, quaque circa margiuem aperlura ports parvia circiler aix, (quorum SO 
mi labia potito maximoj, alque in facie iiiferiore una eel diinhua aUeria notala. 

This is most dosely allied to JH. vicinalia, desicrilKtl by Von ilagcuow from the 
Maastrioht heds (Btob. dor lEsaslriohi EnMdeliildnng. Ao., 1861, p. 68, 0. Tii, 

fi;?. fl). Tlie i>eeuh':irity of tliis si>e( i. s consists, however, in the presence of a slit- 
like opening at the base of each cell, or rather the pore is placed in the centre between 
eadi fimr cells, and is narrowly prolonged on to the surfiice of the suoocediug cell 
abore it Li phicc of this slit-like opening, there are in the pnsent species two ihaH 

pores on the surface of each cell, placed one below the other, but none at the l>aso 
of the cell itself. Besides there arc generally six pores round the aperture, the 
oo^ plaoed a abort distaiioe lidow the lower lip, being usually conspiouoosly larger 

( *» ) 
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tiian any of the othets, and often somewhat ttansranely elongated. The cell 
Bor&ce is towarda the aperture distinctly derated, and on the mMgini of the atem 

it assumes a more or less distinctly tubular shape. 
IioealUy. — Yermanuor, iu yellowish sandy beds. 
Formation.— -iiTaalaae group. 



Each, colonia late foliacea atque varie conlorla, cellulu cot\fittentil>ua, in Miper- 
Jtei» hand tiiifiMCsr teparatu, Usvigatis, quaque in parte mtUeu ttpeHmra wS^jimit- 
hrnan, pauh inmena, t^irUuvm hmere e&foio, mtiee direeto, ad termina- 
tioum ftm wdmme aperte peifirato, etprape 6a»imfori$ duobut mimiti$ prmdUa. 

The eells arc in Hiia apecios conilucat on the surface, only slight deprcssinnR 
bcini; indicated betTvecn some of them. The aperture is roundly semilunar, and is 
somewhat impiTsscd ^nth sloping, not specially defined margins. Below the aper- 
ture eaaih odi ia elevated, the mraUing lieing lonieiirhat oonioal, wfth the point 
directed anteriorly and more or bw iridel y perfKmtod. Besides this there is a pair of 
mfxlenitely distant minute pores near tlie nlnpint,' base of «ich cell. The surface 
is iu other respects smuulh, merely possessing the usual microsoopio punctuation. 

Xooolj^.— NorCii of BoodoopoOiuiit in limeBtoM. 

Jbwwfl/toii^ Airinlooaf gvoup. 



This genus merely differs, as already stated, from Cellepora by the manner 
of growth, the cell layers being nnmerooa and generally irregolariy superimposed. 
The colonies ore either incrustiug other oljecta, or thcfjr fbrm abort, Uiiiit» rounded 
and more or less ramified stems. 

The species of the genus are tolerably numerous in the present seas, and they 
won abo alwiidaat ia the terlaaiy epoch, but rfKj fenr are knowu flNW erataeeona 
rocks. 

For this reason only I mentiou the occurrence of a short, dichotome, blunt 
stem of a species of this genua in. the sandy Arrialoor beds at Chokonadapooram, 
hut the oflUs are so mnoh wkhh down and injmed that it would be wtnrthleas to 
look for any distinctive characters in them. They appear to be slightly OOnVBK, 
smooth, elongatcly orate, indistinctly separated from each other by narrow depres- 
sions, with a small anterior semilunar aperture and a few minute pores interspersed 
between the cells. Until better speoimena hare been procured the vpoasa must 
remain undetennined. SligoTM 11 and 11 « on plate I give an fllnstntioa of the rt wn 
of the natural size. 



2. EacHaftiFOBA, okmikosa, SMUetkOt FL I, Tig. 10. 



IV. G'Miit.— OELLBFORASIA* Lamoimm*, 1821. 
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V. DISCQFO&A, Zamarok, 1816, (see p. 9). 
1. Bnootoau, maatA, SieUoKka, PL I, Xig. 18. 

Dm. coloniu extend, cellulit depre$»i» planitque compoaiiU, hexagonu, plut m>> 
»tuve elongatis, Uiecigatis atque carina eletata communi, medio obtolete aulcata, eir- 
etmdatis; apertura mediocri, atUica, aub-termituili, tranmerae «emiovata, marginilnu 
pmhikm iiienmati§. FlmoHiiit ebmgate eUlpiieif, nirkigiie aeute lgrw<»a >W ii>, 
eememtk, wifieio otato tub-tiiediaiio imtructU. 

Tim rellH in this species arc almost rcajularly hoxaj^nal, with the upper stur&OO 
eutiroly tlat, but calcareous, and as the aperturo is comparatively small and snr* 
rounded by slightly thiokened Hps, I tiunk it shoold be TCfecred to the above genus. 
The ridges 'which scimmte the colls are reiy indistinctly furrowed along the omt, 
indicating the bovindarios of each two adjoining cells. Tlic Klittcra are large, 
elongatdy ovate, with acute terminations, concave above, and with a sub-median 
oral apertoM. ITo ovkeUa oar avioolaria bave been obeecved. 

Xora/i^Mt.— Tennaaoor and Cbolconadapooram, Canning latber ezteniiTe m- 
ornsting layers on Oysters. 

Formation. — ^Arrialoor group. 

VI. :MEM15RANirOIlA, Blaiiirille, 1831, (see p. 10). 
1. MEiiBR.\MPOE.\, PEDATA, StuUczka, Fl. II, Figs. 2-3. 

3ft'i/ili. ci'Uidia deprems, planis, Icevigatis, plus minume elongate heragontj), Ihieig 
itnpressia aeparatu, ban valde contratetia, Uctu, medio latissimig, parte antcriore 
modiee angmtaHi, nommifium temhtnOkj apmium fen dm i U^ mm UmgiMUmk 
celMamm oecupante, aub-ocala rel mb-pyriformi, antice paulo angtutata, margmibu* 
denliribis, radiatim breviier striatit. Cellulis antiquia fere regulariter he.ragoni«, 
aapitisitne fere omnino coavesimculeteetk, quaque ottio minima aulh-mediano perforata. 

Cdla deprened and flat, tepanted by very fine impramd lines, elongately 
iMttgOBalt widest in the middle, much more contracted poetexiood^ tb&n anteriorly. 
The length of the cells is subjiH-t to CT)n9idcrable variation, apparently depending 
upon the more or less plain surface which they iucrust. The aperturo is placed in 
ibe aaterim bal^ and is ovate cr somewbat pear-sbaped, its vpfec part being slightly 
OontnMited ; its maigins are finely radiatcly striated. In a colony the median or 
oldest cells are gtmemlly almost regularly hexagonal, or at least much shorter 
than the younger oeUs, and apparently with age they become entirely covered with 
a very slightly convex eakareoos amooilii membrane, peifinated about tiie middle 
bj ft small rounded opening, and many cells have besides this anotber small 
opening in different places of the membrane, but generally sub-nmrginaL 

JjocaUty. — Ninnyoor, forming thin incrusting layers on Oystcru. 

j^jmo/joii.— Airialoor grcrap. 

B ( «I ) 
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S. Mbmbranipoka avxicviaia, SMbmka, PL II, Fig. 4. 
Ifemd. eettiUU m teri^us regular&M altanumiOita potiHt, ebmgaUtt pottiee 

reffulftriterque omta imfntct'm ; mfOtUtrtk (hiobut tllpra aperhMTtm fjMt« ponit 



A spocios with comparatively very small c«Us, arranged in very regular altcr- 
natmg series. The cells are elongated, much narrower at the base, and with a solid 
smoolih cxurniiig; tiie aaterior htU, or man, of the' front smflwe to widened, and 
nearly all occupied hy very regularly oval wide apertures. The furrows between the 
cells are sometimes scarcely traceable. Each cell has above the aperture two small, 
slightly tumid avicularia, and aa'the oeUs of the colony are arranged in quincunx. 
It givee tiM appennuMe of eidi of tbeni being mumnmdfld by liz lajied pant. 

Zoealifi/.—'Snrth of BwdoopoUiam, ftnoing "mj fliia coveringB on Ifawire fa l a 
tttb-depretta, Stol. 

FormatioH, — ^Arrialoor group. 



Jf. eolonia kite /oliaoea; e^ulit planit,fere regulariter hexagoiii$t iiUerduntque 
tnodice eUmgatia, carina tubobtum circumdatia, liPcigatis; apertura in parte ant tea 
paulo depreata tita, tub-quadrate eemilumtrit labro intue lamina parva descendente 
i$iefrmeto, labh fere recto tern p m U ip e r fi^emm. OvieeUulit embroiumdatie, ekmeU, 

mut eupra tabrum late apertis, oatii margine auperiore elcraio, hippoaideriformi, 
margine itfferiore medio breviler Imguiforme producto; notinunquom otncellulit l» 
facie omnmo apertie, vel etiom obeoletia. Fieeoribm elongate oeatie, utringtie ad 

Thto to an eztcemely Tariable apeoies and doedy allied to several Emopean 

species described from the Chalk of France and fk>m Maastricht, but the com- 
paratively large size and form of the apertures and of tlie slitters readily dis- 
tinguish it. On the average the cells are almost regular, hexagonal, sometimes in 
longer atema modHatBly elanfatad, with amooih, flat anterloilf aomewhat dqptoaaod 
sur&ce, and surrounded by elevated ridges on which the flndy loqiieMed linea, 
separating the oeUs, are soaroely traceable. The aperture is moderately lanje, some- 
what angularly ■ewflaiMU', witii aoaioely thickraed maigius. The upper lip ha» 
inside a small deaeendi n g lamina, and the lower lip to nearly strai^t, or Teiy 
slightly imdulntinir. 

The ovicells are rounded, semiglobose, entirely closed, or open in front, the 
upper lip forming a horse-shoe-shaped thin margin, while the lower lip is slightly 
pradaoed in ilie eentre. Sonietimea the elavnted upper Up to braiken away, and 
then the oviceUa afipear aa mmded or onto deinaaaioaiib ^nd in other eaaea tiiay 



at^teplue minu-»vc tunwscent'Jins. 



Vn. S80HABZNELLA, dTOrft^, 1861, (aee p. 10). 
1. BaoHAnnniJii. »iioob4> AfaMealcr, IL Hg. 1. 
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are enturely worn avay, or do ixot appear to hare beoome at all developed. All those 
stages may be aen in ou Mid thaauuaiAD^.uiknmm 1, oapl. ii. 

The dittan andongatelj anio, vith maSimAj shaped sobi^eutml, depressed 
apertnes. 

When the surface of the colonies has been slightly worn off, the ridges between 
llie eeOa disappear, widks flw impxessed Unes between them become more distinct 
At fhB same time flw apartme aliglilly widens by the fine edges, or hnmue. being 
broken away, and assumes either a roundly qundrnni^nilar W nearly roandod slu^e. 
The oral region is, however, always somewhat depressed. 

JEaeeiiWai.— TemMaMwr, in jdlmriaii MB4y bede» Gbokonadnpoonm and 
Ootaoaol, in a pinkish limestene; Teiy ooaimon. 

J b ni iel ipn.—-AHiak>or group. 

VIII. Oenu9.—Bl¥ LUSTRA, (VOrbujny, 1S51, (sec p. II). 
1. BiPLUSTH V CINOULATA, StoUczka, PI. II, Pig. 6. 

B\f. ramulk latia, compreatit; celluUa moffnit rotumiate aub-hexe^onia, in 
terUbm obUquit ditpotUU 0i miM» mtgmlk ttpartOk; apertmu im^wo, tote aovkti 
tubanfioa, marffine undiqtte eleoato cinmmdata ; fiatoribiu oelluUa paulo mimribmtt 
rhomhiformihud aiqtte M dimkHo mi ^ ero marfme valde etaurfo fiwdiiiti egaertitra 

elotigate dipt tea. 

A very characteristic species, with broadly foliaoeous, compressed branches. 
Tbe esDe me large, sub-hexagonal, with oraAe^ ionewhat anteriorly placed apertures ; 
each cell ia sorroanded by an elevated margin and separated firom the neighbouring 
ones by narrow grooves. Tin; slitters are somewhat smaller than the other cells, 
diamond-shaped, with a similarly formed aperture, and on the upper half of each 
the margin is very mneh higher than on the lower one. No orioells have been 
ohservod. 

Locality. — Ycnnanoor, in a yellowish soft saadstooe. 
Formatum. — Arrialoor group. 

Basil;, Cng Bofyms, Maeatou Soa, p. 78. 

Cfolomet more or leas orbieular or eonoid, eompoted qf a aimgle lager qf o^U, 

toith their orifices all on one siile only ; partially attached when gonmg, but MMoflEjr 
quite free tchen adult ; celU broatUy ttrceolate, with a rather large aperture. Or 

JUutrinc, mostly with well developed viiracular ct-//.?. 

The attachment of the ooloniee ia usually only indicated by the central or 
oldest cell being fixed to.n small pration aheU or a grain cf sand, iriiioh does 
notin«ny my interih re iritti the moveosMBis of flm iiriiole coilfloy ivfaen it is adult. 
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It anpesn to be merely an eKOflptianal obm wbmk Um ooloay Moaaini ftnameulQj 
attached to a foreifjn body. 

This fiuuily must be based upon the growth of the colony, or else it could 
not ezist at aU. In the preaent oaae, however, that the manner of growth can he 
used as a piininpal divisional character is due to the fact that it is independent 
nf the form or structure of tbo forci<?ii subject to which the first cell attaches 
itself, and that, therefore, the colony may be considered as a free-growing one. If 
tida dRRumisnoe were not oondderad unpovtant enough the gencia would hare to 
he distributed into other families, as has been done hj d'Orhigny. 

The i^PTiera bclon^iuju^ to the fiuniljr ar o 

1. LuHulUes, Lamx. 

Cella depxeased, widely open in Aoat» Tibraonlar eella in mofe or leaa oon^lete 
ndial aariea alternating wilii the legokr oelli. Cdoniea free, oihionlar, obfaaely 

oonoid or cupulifomi. 

This is the only genus representing the family by a single species in the South 
Indian cretaoeona depoaits. 

'Wlicther Pavoltmulifes of d'Orhigny ahould he regarded aa an *liMi*n nal 
form of this family, or of the Cellkporium, I am not prepared to say, as I never 
had an opportimity of examining any of the species belonging to it; but I beliere 
that d'Orhigny'a BepMmmUtet ia nothing elae hnt a DkK^fem, and that it muat 
he referred to the UEVBR.ixiPonrs.ii. 

0/i</o.il)-esiittn, Gabb and Ilorn, (Joum. Acad. N. S., Phil., 2nd ser., v, p. 189,) 
only ditl'crs from Lunulitea by having the vihracular cells not equally numerous 
as the ordinary oeUa, hut scattered and fewer in number. This, however, alao 
ooenra aometimea in apeoiea of Lunulitcs (for instance, L. Ilagcnmci, Bosq.), the 
Tibmcula being regular on one side of the colony and fewer and .scattered on the 
other. For this xeaeon it seems to me very doubtful that OUdotttrenium will prove 
auffioiently diatinot ftom ImmMtm. 

2. Ileteractis, 0. and Horn, (ibidem p. 136). Colony, form of cells, and posi- 
tion ©f vihracula exactly as in Lumtliies, but the cells do not radiate from the 
centre ; moreover, they ore arranged in straight scries, branching off bom. a line of 
laiger oeDa, paadng diainetrioally throng^ tin esntze of the eohmy from one end to 
the other. 

3. Selenaria, Busk, has disooporid cells with a few others interspersed, of 
Knnewhat difhcent diape and atmctuxo, provided with vilnaoular openings in place of 
the ordinary aperture. 

■4. Stlchopora, Hagonow, forms suborbiculnr cnlomV';, with depressed, anteriorly 
widely open cells, exaotiy aa in LunuUles, but without any special vihracular cells. 

The apedea n^srred by d'Orbigny in hia P&l. fransaiae, vol. iv, to iMnulitea 
belong to Siichopora ; and I am by no meana certain that d'Orhigny'a Ditoojhu* 

trcUariti diifcrs from it, unless it be on account of the perff-ctly flnstrine form of tlic 
cells, being entirely open in front, while in Stichopora they are discoporid, being 
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onlj aotaribrly provided wUb aa aperture. A ftiiilier doubtflil genui ii d'Orbigny 's 
LaUriffimtrellaria. Ibe only stHK;ie8 known is not to 1m diifeiiifiiidied flram a 

SHekopora, of which the marginal cells have been lost. 

5. Stichoporim,* Stolioska. Colonies in form simikr to LunulUea; cells 
vrablatot modeiately inflated, poifygaiial. iriiha flmallt nanded labtenniiialapeirtaie, 
increasing ia iiie and lienoimfag orato towanb the per^ietT, but irifhoat any 

Tibracula. 

6. ConeschurelUna, d'Orb. Colony conoid, solid, composed of cells radiating 
from a loDgflndinal azia ; eella weeolate^ prorided with a Knmded apertme, with or 
without avicularia, and sometimes with smaller interposed cells which probably re- 
present vibracula. Trpe, C. augtistato, d'Orb., recent. Other species arc foimd both 
Ncent and in tertiary deposits. 'VS'ith this genus Batojpora\ of llcuss is evidently 

7- IVaflJWjporo, d'Orb. Colony conoid, soh'd, composed of long colls, arranged 
more or less parallel or inclined to the longitudinal axi"?, flattened on the surface and 
provided with large apertures, without any aviculahan or vibracular cells. 'i^i>c, 
Tf. eonta, Sefr., ftom tertiaty heda. 

8. Cvj^miufkMt Lamx. Colonies depressly cupuliform, convex or slightly flat* 
tened above, concave or fl.it b<<low; composed of a simrlc layer of radiatcly ar- 
miged cells, depressed above, uud each provided with a small vibraculum above the 
apwlufo. 

Erom this genus, d'Orhigny's Diwfioretta and J)iteqflmireUa_ fvoi I helie?^ 

not generienUy distinct. 

9. Diplolaxis, lltuss (Sitstungsb. Akud., Wieu, M. N. Klasse, vol, 55, 1867, 
pt 1, p. 281). Colonj ^aoold, oohtkk ahove, plain or alightly oonoaTO below, eella 

from a centre and incrcisiuu' in length the more they are distant from it ; 
tteir outer surface is generally (liittfuod, irregidarly polygonal, and indistinctly spirally 
ananged; on the convex surface ail arc provided with large irregularly ovate or 
mmded apertures, and each has a small vilHaonlum on tiie antolOT end ; on the 
concave side only aome of the cells have elongated apertures, others are closed; 
Tibmnda are few, CKoept a low at the peiipheiy. T>pe, JD.pIaoeitMa, from lower 
oligocien beds. 

Xhia is an abnormal form of SstsvAMiuLB, and focma aa intermediate link 
between the typical sp>M'i<s nf Ww family and OrbUuli^pora, Bicupularm, and 
FUihetloporo, all wbicii udglit almost with equal propriety be classed in this place, 

instead of in the pn)ximity of Cclli-pororia. 

• 8i|iiHi|ib. Akad., W tea, M. M. KUm, toI. 46. mi, 02, and &aa«i. ibitUm, lfi67, rU. fifi^ pL I. |k SItl. 
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eHtibm, tnargiiiibus undique ted precipue in parte anleriore etetaiis; apertura 
M^-mUlea, apaeitma, mmofWOt mtbt^^adrangulari ; hbio fere reofo; teriOut avicu- 
Uuionm terHampoHem laiUiidilM oeUulanm ogiiM/tSiM, or^eUt ehiipate omrfw. 

The colony is re^^olarly onpulifom, with the cells equally lepuLarly disposed 
in radiatiiiiGf as well as in concentric series, and as the anterior margin of each cell 
is cx>asiderably more elevated than the |]usteriur one, the whole ooloay hag the 
appearance of being oompoBed of rings, svooeasiTdy inoreaBing in diameter, tike 
the steps of an arn])hitlieatre. The ap<>rture is subquadxangular, placed anteriorly, 
and the upper elevated margin oft^-n Klii;h(Iy overhang it; its lower edse is nearly 
straight. The aviculoria lie in depressions, which have only one-third the width 
of iiie regular cells, and an provided with elongately ovate apertnres. 

In ootoaiea wiHl an imperfectly well preserved surface the margins become 
more or less easily wom off, aad the onfioes of the oells larger and of a zoimded or 
oval shape. 

Zoeali^. — ComampdDiam, in pale oolonred, coane sandstone. 
HormoHim. — ^Arrialoor group. 

{CkiLdMiOMt 4'Orlk «t aoot SdZieonrAMnoM, Busk, et nut.). 

The genera heloufjiug to this famihi are ehiejly dUoneterized by (he articttlated, 
cylindrical or moderately compressed, branched stemt, the single hnnichen heuiq 
Joined to each other by Jibrom, mo»t probably chUinout or homy at rings, imiaily 
ierminalinff poMedfy 4it the hate m»d inmeaie at ike aiUeHor 31ke eettt 

are disposed all round (he stem, or on two opposite sides, and are eWier 1^ tie 

wrceolate or JJmtrine sh'ipe, irUh or without oricells, or ribraciila. 

According to this marked difference in the form of the cells the family may be 
divided into two aeetitnis, the former being rcpreamted by the true Oetlarue (type O. 
epmOoidet or C. cereoidesJ,a3xA the latter by Salicomaria Cuvier, (type S.fiui^ 
ciminoides, Johust.). I have elsewhere* disrussetl in great detail tlic relation of 
theae two genera, which by most authors had been wrongly considered as identical with 
each other; but while separating these two typical forms, I have attempted to prove 
that OlaueoHOMe of MQnster is the same as Salicornaria, and that, on the oUier 
hand, Marfjorefff, Gray, Tabucellaria, d'Orb., and Onchopora, Busk, cannot 
bo maintained as distinct genera from Cellaria. The species wliich were ori ginally 
deaoribed and figured by d'Orbigny under the name of CMuia in VoL V, 
Pd. firan^. teir. oret., are unquestionably to be referred to Salieoniaria, and ' 
those dasoribed as Quadrieellaria are probably also not distinct from the latter 

• FmsSIr Brrotoen vm HMpSMlud. BtiM dar OhL Vftsittt N«T«im ( QmL ThmL, lit Btmi, ItU, f. 14a, at icq. 
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genm, thougli I do not wbh to be poiitiTe on tbe lart lKiini» as I Itad no oppot- 

tuiiity of oxaniitiin? niiy nf the typical specimens figured by d'Orbigny. Of the 
other E^euera recorded in the family, d'Orbigny'a Planicellnrin and Fimct'lUtria 
appear to be fairly separable fixtm Salicomaria, although very closely uUied to it. 
NOKOt Busk, and PoHteUorjo* d'Orb., I do not know at aU. What San eolled 
QHadricellaria stands in somewhat siniilar relation to Cellaria, as does d'Orbigfny's 
genus of the same name to Sdlicortuiria, the form of the colouieH and position of 
the cells beiug iu both similar, but the branches are not articulated, and therefore 
San* goros mnat be denoted 1^ anotiier name. (Comp. Quart. Jour. Uiortm. Sc., 
1864, p. 101). Palmirellaria of Alder (Quart. J. Alicros. Sc., IV, 1864., p. 100.) 
might alst) fmm its uamc be thought to belon^^ to thi.s family, but a.s tlic colony is 
inarticulate, and as the branches do not show ' even a sign of contraction at their 
baaea,* the genm mnat be referred to the Ccujrpoaro Ji, nnkaa it be foond denraUe to 
separate into a distinct family the recent forms of the type of the two last genera, 
and of which there are also a few fossil sjiecies described imder Vinculuria and others. 

Of the V8U.A.RIIDJB, as here understood, there are two genera represieuted iu the 
Soiriih Indian eretaoeooadeiNMiti, eacih bj a ringle spedfls. 

Salieemarktt Our., 1817. 

Colony ramose, composefl of flustrine cells round an imaginarr axis of cylin- 
drical branches, which arc connected with each other by homy filaments ; the joints 
an always attennated at their base» and in adult ooknieB aometimea permanantly 
aaehylosed. Each cell is usually provided with an arioalaEian c^tenlng above Uie 
aperture, which is sub-iinterior or sub-central. 

Species of Salicornaria occur from the cretaceous period up to the present time. 

FtmUcOtana, d'Orbigny, 1860. 

Colonies ramose, dichotome, branches articulated, slightly compressed, with 
two alternate series of flustrine, strongly margined cells on the two opposite bn)adpr 
sides, and an undulating series of snudl, tiunid avicularian cells on each of the 
narrower (idea. 

There appears to be only a single QretaceoDB tpeeim of this genus known, as will 
presently, be notioed in nu»e detaiL 

X SALI0OBNAB.IA, CMr, 1B17, (see abore). 
1. AumimKtxuk. hkVtA, StoUaia, H. II, Figs. 9-11. 
SM. ramtk rohmdatit, staplUftiw, boHMnrim aUemuttU, knigaiit, ad ivrmbta. 
Uonem peffortMt : celltdU in terkhut longUudinalihwi numercmg dupo»ilig, elonrjate 

»uh-hexngoniM, parte infertori> roiitipiciiiffr contracfijt., ((n'iffatk, marffinibiis taii/i.», plita 
minusve acute elevaiu, circunuiatUi ; aperlura anlica, elongate ocata, aimplici, hand 
diMneftf nmrffkuda. 

The sin^ joints Bfipeu to be lather short, eadi is attenuated towarda the basei, 
and at the tenninatiiCHi pedbnted, hafing evidently been attached by a flexible 

( 57 ) 



22 



CP. ET ACEOUS C I LIOl'ODA 



IX. LUNULlTJiS. Lamx., (s(>o p. 20). 
1. LrNULiTES ANNULATA, Stoliczko, PI. II, Fi^. 5. 

Lun. colottia cupitliformi ; ceUulk quadraugularibuif loHgitudmaliter conjlit- 
eatibiu, tnarginibu$ muUqve ted precipue in parte anteriore ^evaik; ap&rtura 
mA-mUoa, tpaetow, immermt attbquadnmffulari: UMo fere teetes eerUbm auieu- 
lariontm (eriiam partem latitndinU cellularttm tpqtuinlibna, orijiciia elongate oeatit. 

The colony is regularly cnipuliform, with tlin cpHs oqunlly resjularly (IisfX)S(>(i 
ill radiating as well as iu cuuceutric scries, and as the anterior margin of each cell 
is oonridentUy mote elevKted tium the posteriiw one, the vhole colony has the 
appearance of being composed of rings, successively increasing in diumctcr, like 
the steps of an rimi)hithcatrc. The ajwrturc is suljiiuaib-aui^ular, placed anteriorly, 
and the upper elevated margin often slightly overliaugs it ; its lower edge is nearly 
itnigbt. The avionlaiia lie in depraesionB, which hsve only one-ihird the width 
of theiegular cells, and are provided with elongately ovate apertures. 

In colonies with an imperfectly well preserved surfju'e; the margins lieeome 
more or less easily worn off, and the oriiiccs of the cells larger and of a rounded ur 
oval shape. 

Locidity. — ComarapoUkm, in pale oolonNd, coMNe Madsfania. 
FmrmaUon* — ^Aznaloor groop. 

{CstLABiDX, d'Orb. et nuct. SdLiCOBlfAaiiDX, Bulk, et aucl.). 

The genera belonging to this family are chiefly characterised by the artinthitfd, 
cylindrical or moderately compressed, branched stetnt, the single branc/ies being 
Joined io eadi other hgfibroue, mm< frobabijf eUMnoM or ilorny etrk^, uaualfy 
terminating pointedly at the base and truncate at the anterior upper end. The cells 
are disposed all round the stem, or on two opposite aides, and are either qf the 
urceoUUe orflustrine ehape, with or without oeteeUtf or vibracula. 

Aoooiding to IMt aaadEed difbranoe in the fmn of tiie ceDa the Ikmily may be 
divided into two seotibna, fomer being represented by the true Celktrite (f^pe C. 
Opimtioides or C. cermWw', and the latter hy SfiUconinria of Cuvier, (type S./ar- 
ehemoieles, Jobnst.). I have elsewhere* discussed in great detail the relation of 
ihew two genera, which by moat author* had heen wnnigly considered aa identical with 
eaoh other; hut while separating these two ^ioal forms, I hare attemiited to prove 
that Olauconome of Miinstcr is the same as Saliiymiaria, and that, on the other 
hand, Margaretta, Gray, Tubucellaria, d'Orb., and Onchopora, £u8k, cannot 
he """"^^"^^ M distinct genera firam OeUaria. The apedes irfikdi were originally 
desoribed and figured hy d'Orbigny under the name of CeUaria in Vol. Y, 
Mt tuanf. teir. cret., are unquestionably to he referred to SaUcornorta, and 
those d^ribed as QnadriccUarin are prol>al)ly also not <listinct from the latter 

• VlMile Bryoxoen tod Nea-ii«elaDd, Bviw tier Oe*L Fr«giiUc Noran ) Ueol. Tbeil, lit Baul, 18ttS, p. 149S, «t w^. 
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geiiiu, iho«i((h I do not wisl) to be pontile <m the last pointy ae Iliad no oppor- 

toiiity of examining any of the typicial sixn-imcns figured by d'Orbigny. Of the 
other genera recorded in the family, d'Orhiirn y's Pl>inlrrJ/,iri<f and FiutirrllnrUt 
appear to bo fairly separable fipom Salieormrui, aliiiuugh very closely allied to it. 
JTeMia; Boek, and PorieeUariOf d'Orb., I do not know at alL What Sara eaUed 
Quadrieelhtria stands in somewhat similar relation to Cellar ia, as does d'O rbigny'a 
genus of the same name to SaHcotnaria, the form of the cnlnnies and ]>(isitiiin of 
the cells being in both similar, but the branches arc not articulated, and tlierelore 
Sara' genua muat be draoted by another name. (Oomp. Quart. Jour. Iffioroa. Be., 
1864, p. 101). Palmicellaria of Ald.-r (Quart. J. Micros. Sc., IV, 1864, p. 100,) 
might also from its name be thouglit to Ix-lung to this family, but as the colony is 
iixarticulate, and as the branches do not show ' even a sign of contraction at their 
bases,* tiie genua muatberefteied to the Obubpoudm, unless it be found desimUe to 
separate into a distinct family the recent forms of the type of the two last genera, 
and of which there are also a few fossil spo<Mes deserilu'd under J'iiirulnrid and others. 

Of the CsLLARiiDjB, as here understood, there are two genera represented in the 
Soath Indiaii (aretaoeoos deposits, each by a single speciea. 

SMieainmi^ Our., 1817. 

Colony ramose, com|>osed of flustrino ci'lls round an imaginary axis of cylin- 
drical branches, which are connected with each other by homy tilaments ; the joints 
an always attenuated at their base, and in adult ooikmiea sonetiinea pennanentty 
aaiohylosed. Each cell is usually provideil with an Avieulariaii opening abora the 
aperture, which is sub-anterior or sub-central. 

Species of Saiicornaria occur from the cretaceous period up to the present time. 

riameeilartth d'Orbigny, 1860. 

Colonies ramosi?, dichotome, branches articulated, slightly compressed, with 
two alternate scries of flustrine, strontrly margined cells on the two opposite broader 
sides, and an undulating series of small, tumid aviculariftn cells on each of the 
nanower sides. 

There appears to be only a single eretaoeous spenesof this genua kwnnii, aavill 
ineaently. be notioed in mate detail. 

X. SAUCOBNABIA. (Mr, 1817, («ee above). 

1. SAUOOBSTAftlA. lAVZA, SMictko, PI. II, Figs. 9-11. 

Sal. n a am te roluHdaiit, mimpUt^btitt tea<«efMtM» nttemuoHtt kKtgtOkt ad temma- 
Hoatm peij^bra^ ; cellulU in geriehus lo»fi>lu J n<irtbug numeroau di»p<mtis, elongate 

»uh-h^ragoni«, p<irte infrriorr coMpiciiter con/ rue/ im, l(pri{/fi(i«, nwrrfhiihii'i uniliM, plut 
miiiume acute elecatis, circumdalU ; apertura anlica, elongale ocata, aimplici, baud 
dkHitelermargMata, 

The sini^ jomta i^ipear to be cather shov^ eaoh ia attennated towards the base, 
and at tiie tenainatiott peifbnted, hwing erideiitly been attaohed by a ilenible 
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fibioiM iMng to a pnoeding joint. l!he numlMr of kngitndiiial aerieB ct odls 

varips awordincr to the age and respectivo fhickness of oaoh stom, usually it falls 
between cigbt and twelve. Each cell is aomewhat elongately hexagonal, rather con- 
tcMtod in the lower half, smooth, and sturrounded with a more or less elevated 
maigin, irhkA b eommm to the a<i|joinin9 oellt. Tim afNKtare is orate and slightly 
Bonken. Ovicells placed al)()v<> t lii> :ipeH ur(> liavo in rory feir instances been ohMWed. 

ZoeaUty. — Yermauour, in a soft yellowish sandstone. 

JibrsMrfion,— Azrialoor group. 

XI. Ge«f*#.— PLANICELLARIA, irOrbigny, 1851, (see p. 23). 

1. PlAMICBLKABIA OCVLilTA, iffOr^g*^, PL II, PigS. 7-8. 

MU. TUmetllaria ociifjfai, d'OrUgoj, FtL tttn^ Un. mt., ruL V, p. 37, (<l. 81^ tg*. 1— C 
t. f „ fiMtlrala, „ „ „ ., ., „ „ 6—9. 

PI. rantulit compremtiiuiculit, laleraliter angMte obtii&i«; celliilin eUiplicU, iti- 
9rm§atU, mitcli koi6i$$ MIMjiMfi* teparatU, medio apertura parm, otuta, perforate; 
mBie»iaHi$ pmvk, pirn mi mu e e bibtUote pnffioietUibiu, wio lateri mediamo externa 

tktguUe celhihe oppoifi/o. 

Cellulia erunia apertura permagna cloitgota instruclU (P.feneatruta, d'Orb.J. 

I have only two fra^pnts of this rcmarkahle s{M'<'i(>s hcforc me. They evi- 
dently represent one and the same 8i>ccies. One (fig. 8) is hetter preserved, and its 
oells agree yrUSb. thoee of d'Orbigny's P. oeulatttf being rammnded by a kind of 
swelling of an eOipiiflal diape, in the middle pcrfonittnl by a comparatively small 
ovate aperture, and separated from each other by slii^ht smooth depressions. The 
avicularia, placed laterally opposite the middle of the external lateral margin of 
each cell, are only slightly prominent, and with Tound openings. 

The other fragment is evidently much worn on its surface, more so on one 
than on the other side ; nearly the whole of the swollen jwrtion of the colls n)imd 
the aperture is broken in, and thus the stem attains an entirely different aspect, 
being at Hie same time also apinieatly flatter than tiie otlier vob, la tbds stsge 
the branch is almost identloal with d'Orbigny's P. / en eelratai There can be 

no doubt that the two forms merely represent differently preser\'ed stems holoni^ing 
to the same species, and as d'Orbigny gives an exactly corresponding diifercnoe 
between his P. eet^aia and fenettraUt, I must onlj ocmclude that they belong with 
the greatest probability to one and the same species. D'Orbigny's specimens 
were from one and the same locality, the Senonien hfds in the neighbourhood of 
MAxm (Manche), and he adds that the species is rare. I may state the same of 
its ooeorrenoe in India. 

Xoc^/iiVy.— Yermanoor, in a yellowish soft sandstone. 

Formation. — ^Aizialoor group. 
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II. Order. 0T0L0flTOXA,TA«^ (Bee anto p. 4). 

In addition to the few species to Iw deMsibed ia mon defd]» I may noUoe that 
fragmenti of a nwieaMa (fiun. FjuaroMOi^t of a CfritbtOt aad an Idomonea (&m. 

IrtovoxKrn.Ej have ocoiim^*!, thn formor n's(>itiV)lin!» C. Uehenoidrs, (Goldf.), and the 
latter /. communit, d'Orb., but tbesc fragments are not sufficient for an ap« 
proachingly correct qpecifio deterouDation ; they are all ficom tlw ian^r beds at 
Xennanow. 

4. IkmOgt—OSEIOPOnn}^ 

{CArtOX,* d'Orbijfny; in part). 

Cells iubttlar, equal, iHore or lest eUmgated, terminating on erery portion of a 
freely expmed surface, with dotefy eet, romded or eub-poitfgonal, generally slightly 
immenedt M never iuimtorfy raited, orificea. The eoUmiet mre eery d^ereait 
shape, incnistiitg, ylohular, or ramose, and tke oelU are eimtiim<m im tei^ik, or thef 

rest in distinct latjera otie over the other. 

The prliiciiKil clianuiter lit's in the equal size of the orifices of the cells, which are 
placed close to each other ; this is common to all the species belonging to the family, 
while fbe fonn and itraotara of Ibe oolonlea can be luied Ibr liie definition of genera. 
Of fboae which d'Orbigny referred to tfaft funily, a few hare, however, to be ex- 
eluded, namely, the species which bo designates as Sulcicaca, Tt eft cam, Letericam, 
&c., and which unquestionably belong to the Ihomoxjubm, As regards the relation 
of the Obuofoudm to tlie OwtPMt I am unable to fbrm an ezad; opinion, beoanae 
I am not aoqnainted with any of the specic^s of the latter family, but it seems to 
me that the two are entirrly distinct, and that the Csidm shouhl be classed next to 
the Mymozoidm and J£lkidji, as a family intermediate in some respects between the 
OHEILOSTOlfATA and the 0YGL06T0HA.TA. Only a ringle Cflrieporid genu, 
wifli a solitaiy spedea, baa aa yet been ibund Npraaented in the South Ladiaa 
oietaceoaa depodta. 

XIL <?«MM.— C£EIOFO&A, OoU^im, 182& 

Colonics attached to foreign suhstenoea by the base of subglohular or shortly 
ramose stems with subcjlintlrioal branches ; cells continuous throui^'hout the stem, 
or in imperfectly superposed layers, apparently arising from a partial irregularis 
in flie gfowfh of the length of aome eeUa; orifloBB okae together, vounded, or Teiy 
neaity ao, aH^tl^ immeiaed and sepaimted by a amooth auzlhoe. 



•I«aMlMildiaiad'Orbi(nr'>|naiehM»i«l^dirtinit bam Ornk f t r a, wd mnU. tbsnBm. pnftt 
wbs BmIi's mm *r «h» ft^. 
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The OerieponBt of which Ooldfnss* C, mieropora firom the Senonien of If naa- 

tricht may he considered the type, nre exclusively found fossil, in Jurassic, creta- 
ceous and tertiary strata. It is usually stated that the colony consists of numerous 
superposed layers, but this is, strictly speaking, not the case. The tubular cells aie 
oositiiniaiismflaiohlinodiflmt ahori intervals, fneraue in 

len!»th all round on the surface, and tlms ciilarfji' tlic mass of the colonyt the 
different stages of growih on the respective levels attjiiu a similarity to distinct 
layers, one incrusting the other, but these two kinds of growth differ essentitdly 
from Meh oUier. The sfuilarify between the stages of growth and the different 
layers is increased hy the circxunstancc, which occasionally happens, that the i^owth 
of certain portions of tlic colony are arrested, while others proceed in a rci,'ular way, 
but they do not extend u^er the arrested ports of the colony. Defined in tliis 
manner, the genus Ceriopora must include many more species Hum were admitted 
tottbyd'Orbigny. 



1. Ckbhokba bwab, iSKoKesfta, "PL III, Figs. 1-^. 

Cfir. rolonia ropentc, ccpspitosa rel ramosa, ramtilis clariformlbllt intl plus mintisce 
elmgatk, leretilmt, rcl hifouiUter compresshiwulis ; or\ficii« magt^, »ubrotundati« 
eel polygmit, immenis, iuU-nspucHs paulo angtuthribut, conMsrMMCwfw, ketigatit aut 
mimifMme obtotetegue ptmeiieulatit, feparatit, mmmuifuam «• teriebtu obUquit /ere 

The large size and regularity in the anaagement of the orifloea disiingnisbes 

this species from all others at j^rf-sont knoMTi. The colonies penerally form ex- 
panded layers, from which shorter or longer, rounded or slightly compresse<l 
bcaadiea iasne, and these again appear to be ramified. On a well preeerred surface 
the orifloea lie between slightly derated and narrower intenpaoes^ bat when these 
Ix'como worn fifT and arc flattened, their width often ecmals to, or even slightly 
.exceeds, the diameter of the orifices, and their surface exhibits a fine puncticulation. 

X0«fll^|r.— BxidoopoUiam, in a piiddsh maewbat sandy limestone. 

FomuUion. — Arrialoor grot^ 



fi. Familyt—CEESCIDM. 

{C^tttUm, d'Orbigay, Cweidm, d'Orb., psft). 

Cokmim varuMe m siofw attd 9ke,eeU» tubular, qf two kmdt, irr^fularfy plaeed 
teteam eadk other, and termhathig on all expoted porHom qfa eoiUm^. ^ie lar^ger, 
or ordinary, cells have rou ndedf qfteu $tigktiif etovaiod or margined, oi^teo^ aoRnefimet 
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ammged in group*, but wUktmt tmg regulttritg, while the tmaller or^cet are altoe^ 
tometehai immened and interptmed between the oihen. 

The CnxMiiMr answer emotty to the Csmopohid^ differing fimm fhe latter by 

the cells being of l:ii-j:<'r and smaller si/o, liolli interspersed between eaeli other. 
Whether all the gtmeric divisions which are iutroduced in it by d'Orbigny are 
admissible I am not in a podtion to afflim; hut I believe that most of the species 
d Strnqparot and its elofle allies, uluoih an plaoed by d'Orbigny m a distinflt 
family, C.ir^/P.f, shotildnot be separate<l from the Cf-'F.snn.n, because they hare 
smaller orifices placed between the larger ones, even when the latter only occur on 
limited portions of the stem. The name Cavmid^ ought, I think, to be retained for 
those genera in which the larger eeDs are arranged in legolar series, as, for instance, 

in Catea, Domopora, Madlopon' , S/fflipm-ir, Sir. 

However, some of the genera with the larger oriiices arranged in bundles, or 
in multiserial ridges, as in most of the diiooid Df/^VMCUB', Buekia of Beuss, and 
othen^ and also needy the entire fiunily CfxmM of d'Orbigny, should be united 
with the FAsrirnnro^, or FAscir}ERtD.v, whichever name may he thou<»ht preferable. 
I have littlt! doubt that with these changes, if adoptcnl, and also those I have 
alluded to, when speaking of the two previous families, a more rational grouping 
into IhmOiss of the inaitioolato OTGL06T01fA.TA might be attained. Of 
course d'Orbigny' 8 division of the latter ocder into ' Foravisata, Trnri.ATA, and 
Fasctcvlata' must be given up; for it is irreconeileahle with that author's own, 
and, I believe, also with any other, classification tliat may be proposed. 

Two genera, each with a single spedea^ have been met witb in the eretaceoos 
deposits of Southern India. 

Heteropora, Blainville, 1S31-. 

Colonics simple, or ramose, with cylindrical or sUghtly clavate branches, 
attaebed by the base to fcnign olijeotB. larger and smaller oriJloee inregularly 

distributed over the entire surfSiuse of the colony. 

Tlie species of this genus are found in meso- and oieno-ioio deposits, and there 
also occur a few species recent in the Eauteru seas. 

Zoitepent d'Orbigny, 1849. 

Colonies ramose, as in Beteropora, but the larger orifices only occm" in groups 
or on slightly elevated zones round the cylindrical or somewhat compressed stems ; 
there is, however, no regtdarity observed in their position respecting each other, 
and smaller orifices are intermixed between them, and also ooenr on the intermediate 
portions of the groiqps or zones. 

Thus Zonopora may be looked upon as a combination of Ceriopora and 
Meteropora. Some of the species very closely resemble Ftethopora, which only 
difflna by the abeenoe of smaller orifices interapened between the larger oaue. 

The genus u met with cWfly in oretaoeons deposits, but it is tiao, tiioagli very 
lanily, xeprsaented in tertiary strata. 
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XIII. <?aiM«->HETEBOF0&A. J»&iMi0^1684i,(aeep.S7). 
1. Hbtbbofosa TAMtsucAt SMiegka, FL III, Pig. 4. 

S. COkmia rtmum, ramis dichotomis, cylindraceia ; ccllulanm operturii sub* 
MnXo^i^, plus minufttcf irregulariter xporiiiit, ofif'niti.t ninneroKi-iHiin'm, nonimtlia pattluhim 
ttongatia utquc in seriehtm indigtincf'-^ lomjihi'li/iiiiiti-r innhilatia dUponili«. 

Branches dichotom and cyliudricul, with tho oriilccs of the cells round, 
modemt^ projecting above the nirliMe of the stem, and with rery nunMNNU in- 
ter^ersrd small pores, numy of which are slightly elongate and connected into 
more or less distinct, longitudinally undulating, series. On some portion of the 
famnchcs the apertures of the cells have sometimes a disposition to arrange 
fbemaelvee in transTene series, hot in other phcea there i» no legulaiity to he 
ofaaenred in, the arrangement. In the centre of the stem* iho oeUs are, as iui]a]]y« 
irrcf^larly arran£»od, ciurving outwards to each side, and as they are much more 
delicate in the centre than round thu A>uri'ace, iliey arc eatuly broken in at the termi- 
nations of the stems, whidh then haTO the appeaianoe of d'Orhigny's Semiereteit 
or Hagenow's Cavaria. The species belongs to the same type as Hagenow's 
H. Dumonti (Bryoz. Maast. Kreido., p. 48), difForini; from it by tlio apcrtimss being 
closer together, and also a little larger, as are Ukewiso the iutermediate pores. 

Xoeolj^.— Yecmanoor, in yellowish soft sandstone. 

JbTMiaMoii.— Axxialoor group. 

XIV. G«'««*.— ZONOrORA, d'Orb., 1S19, (sec p, 27). 
1. ZoNOPORA IXDICA, Stoliczka, PI. Ill, Fig. 5. 

^<cm. eolonia ramulia craasia, ad intenalla brevui cuntroctia atque in uiroque 
Mere oMmmt Meroeia, in porMStM eleeoHe er^MU majonbua atque mimribua, 
rvtrndoHtt deim imtemkeHe imbme^ 

A single firagment of this form differs from the several allied species doseril^cd 
by d'Orbigny by tlio obtuse protuberances beinsr conspicuously more developed in 
two opposite directions, so as to give the brancli a slightly compressed appeamneo 
and a hroadfy eUi^tieal section. The protuberanoei are larger and more widely 
separated than in Zon. unduUtta, which in other respects tlie Indian species closely 
n'sembles. The orifices are, strictly speaking, of tlirec kimls: those in tlie contracted 
portions are of medium size, all equal or subcqual, and t»oparatcd irom each other by 
interspaoes, which are as broad as the diameter of each orifice. On the elevated 
ptntiona the Iwge niund orifices are separated by smaller ones, whkh, again, difllor 
in siae, some of tbem equalling those in tlie depressions and others are still smaller. 

The cells in the centre of the stem are vertical, and those adjoining them 
gradually hent out towards the margins. 

Locality.— ¥o\ \\i of Poodocfdliam, in a whitish limestone. 
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6. Family,— ENTALOrnO R ID^E. 

Putlufipnriilir, aurl., in jwrt. SjMr»i>l>t, tl'Orb,, iu J>art, 

Colonies ramote, altached only by the hate of the stem to foreign objects, or 
ereepbiff o» the mme; eetta Mulatt vr^ftOan^ ditMbuted over the tmr^^t MMif 
M • rvX«t toithoul any inlermediate, or acceaaor$f pores. 

Tliosc CYCLOSTOMATA -nliich liarc the cells providod with tubular, pro- 
jecting oriliccs appear to be rationally divisible into throe families: 1, the 
BxTALormoMiD^ M abo?e diaiaetoriied; 2, the iMnaauit^ in irhieh ^bB orifices 
m ananged in xegular lowi, either all round ft tamoh, or only on one or tiro 
sides (Idmonea, TTnrnrrft, Spirnpoffi, &c.) ; '^, tlio F.isriroRin.E, in -(vhich the cells 
are arranged in more or less r* irular groups CCjfrlo^ra, Actiaopora, &c.). An 
epiflieoe appean io Iw always present on tJte ttami* but vlMlher it is solid or 
provided with intennediate pores between the regular oeOe oannot be looked upon 
of higher tlian generic viilnc. as is, for instance, the ca-^e hotwoen Idmonca and 
Crisina, or between Spirojwra and Spiroporiaa, and others. The presence of the 
mpeifldal pons appears to depend upon that et certain longitudinal canals, ^diich 
ranoond eadi tubular cell, and the ngniflflatiogt of whidi n aa yet unknown. The 
nmnerous farndty diviaioos Introduced by d'Orhigny in hia aectiqn * Tmvux^ are 
untenable. 

Of aemal of the genera belonging to the preaeat fiunily, I hare given a review 
in mf foasil Biyoioa ittm New Zealand (Comp. Reiae der Oeat lEregatie Novara, 

Gcol. Tlieil, 1st Band, 1R("5, p. D? ct seq.). In the South Indian oretaceoUS depOfliti 
only two have as yet been found, each being represented by two speoiea. 
Proboscina, Andouin, 1826. 

Coloniea oreq^ng on fbreign dtgeota, permaneuily attaohed in narrow, bmnched, 

single, and more or less elevated or oouTBK layoa. The apcoiea this genua are 
most numerous in Jurassic and in cretaceona depoaibk 
Entalophorot Lamz., 1821. 

Ookniea enet* famose^ attadud with the haae to foreign dfjecto; tanuoohea 
(^Hndrirnl or slightly compvesaed ; orifioea of the afertoie irregnlariy dlapoaed all 
round the stems. 

The EnUdofkitra mostly occur in cretaceous deposits, but are also represented 
both in the jurasdoa and in the tartiaries, as well as in the prea«it seas. I haveelse- 

whcrc (Novara Ileis(% Iw. cit., p. 101,) discussed the propriety of adopting the name 
Enlalophora in place of that of Fusliihpora of Blainville, and although several 
authors still retain the lattor name in preference to the older one, I do not see 
the least change in the argumenta which I then produced. 

In the same paper I have adopte<l d'Orbis;ny's name Bidinxtnpm-a in a some- 
what dilFerent sense from tiie original cliaracteristic given of the genus, namely, 
retaining it for a certain number of Entalophorie with 8%htly compressed branches. 
Someof flwaefbnna bad been lefored already ly d'Orbigny tobia JKdiotAgMrw, 
a ( 68 ) 
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but itfi typical spedes dififer emmtially by baring a solid lamina pasring tlirongh 

file centre of the brnnchcs. On reconsidering thii quMtioil« I find that the latter, 
namoly, the ty]>ical Bidiostopom of d'Orbi£»ny, must l)c at^in united mtb Mcseti- 
leripwa^ because the slightly smaller or greater compression of the branches 
(wbiob are vety Iwoad and oespitoBe in typical Mstenteripora) cannot be comndated 
as a character of generic value. On the other hand, the species which only diflfer 
from typical Ent(ilnphor<e with cylindrical brauelies by having them slightly com- 
pressed, and for which I then believed that the name Jiiditutopora might be 
retained, must be rafoied to Sntatophora. It migbt be tiiat the name Bidiat- 
topora is still odmiiaililo tta aome of the species referred by d'Orbic^ny to it* 
but of •whicli from mwc fi^nivs it is at present difficult lo Judi;*? ulu tlirr llioy 
belong to the cheiluiitomatc or to the cyclostomate division of the Ciliupodu, 
and this question must* thorefore^ be left to farther raeaioh tm settlement. 

XV. Gmnm.— FBOBOfiOINA, Amlouin, 1820, (p. 29). 
1. PjtoiosonfA SANOUfoaxni;, aOrbiip^t PL III, Fig. tt. 

ISO. J i rtm'faa f^iaUarum, d'Olb., Vti. Fran; . terr. cret. ▼, p. 8M, 1>1. 633. ftg*. 8-10. 

ISM » m » Sen*! in Deoluch. AkwL, WicD, ToL T<i, fit I, p. 137, xxvii, 

JPirsd. «o<onM rcMiit dfofeoCssij* m» porHm couflumiibiit, laii$, ooMOftrit, ad ter- 

inuKifidiiofi )io/ni'ttii/ntii/i cUfrlformifiHs ; rcUnUs fiibiilasin h<ni<l distiucter tepOTOtiat 
UEoigulia, orificiis luodice clecatig, approxutHUu, i» terkitus obliquui, traiucenUf pb$$ 
ndmuve regularibua disposifU. 

Tlie ciiaractenstio distinction of this species consists in the ax>ertures of the cells 
being arranged in mm or leas regular transvetae series, in each of wMoh tbey aie 
more closely phiced to each otlier, than is the distanoe between two a4joining oeUsin 
a longitudinal direction. Sometimes the orifices in one of these cross series become 
almost confluent; this is, however, only the case when their tubular termina- 
tions bare been broken off. The form of the colony is rery vaiiabli^ eametimes 
single, or didhotome, or scvei-al Itrauehes beeome more or less confluent, Imt 
in all the Same amuigeueat in. the cells and the same size of the cnifiees is to be 
obberved. 

Xo0aJ%.— North of PoodoopoUiam, inorusting shells of Tsrebrat»ta aaft- 

di^freasG, StoL, not common. 

ForntJ'/ioN. — Arrialoor irronp. 

D'Orbiguy deacribod the species from the Turonieu bed of 'Pons (Cliarcntc- 
In&rieureV from ' AngouUme (Charante) and flrom Ssliito-Mauie (Indre et Loire).' 
Prof. Beuss found it in the Gosau-dqwsits id the Alps and in the Piasner 
limestone of Bohemia. 
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* 2. Pbobosoiva Asr«vm.TA, d^Orbigntf, PL III, Figs. 7-8. 

1881. ProbotetM OHi/tntala, d'Orb.. Pal. Kran?. l«rr. cn-t., v, p. 852. pi. (532. fign. 7-!). 

Pr. colonia aaguata, ratuom, puulo concexinscula, oelluiia tubuloiis, plus m'-iiiinr,. 
aeiigttti»,plertmque m tbiaiut 9erie6iitt fere r^utaribue et al^maniibtu, dinpu^dM, 
kn^gaUt, mImkMimm jNMdteirfaljt; vifieUe motUee elevatie oiqee ad vinmque 
latut esxsvrvaHt. 

The colony is narrow and gmienUy dichotome, the branches 1)eiiig irf nmAj 
equal thickness thnmurliout, composed of altmintini,' scries of tubular cells, with the 
orifices bent outn unLs on each side. In well |n-ei>L'rvcd specimens, which havo the oelU 
luaily peifeot, the (nifloe* are xaiher distant, and thdr alternating poaition is toler- 
abfy well maiked« («w llg. 8), but wlieu the surface beoooMB worn ofl^ this 
re'_nil:iri1y i-; loss conspicuous, the <■( lis aiipcar to bo shorter, and the orifices 
arc sometimes pluced nearly side by side. The alternating regularity is aUo less 
o ham i a blc on sbaqily bt!ut portioiis of tlM ook>ny» or at the temunatioiis of single 
branches. 

On the whole, tbofo ia, howerer, no easential distinction between Bonpean and 

Indian specimens. 

Locaidj). — North of FbodoopoOiam; Craiid eceeping on Tere^nUula mb- 
depretta, StoL ; rare. 

Formofion. — Arrialoor group. 

P'Orbigny described his specimen firom 'Mans (Sarthc)', found in beds 
hdkmd hy him to he vefiBnUe to OenomanieD, or the Crai^ chloritde. 

« 

XVL G«M«iff.— ENIALOPHO&At ZomMMmr, 1821, (aee p. 29). 

1. EmtAIOPHOIU IINBATA, B^M^, Fl. Ill, Figfl. ^10. 

Kntiii ■jlfr.i /(...iii'ii, Bi'iKi«fl, Ilrvi; I'll Imor KroiJi'l.. Ha^irli'tu. p. NO, pi. ix, tiffn. 11';— ll.i. 

Ent. colonia ratuuloaa, raiuuli* gracUibiutf tub-ci/lan/rivi^, ceUitlis lubulosU in 
gwtttior out quiuque eeriebae aUenumiiiiit ^roa perijj/wriiiui ilwponilU, Uevigatu, in 
$^ferfi»e brngiiu^Maiier Imeatk ; or^oik phie ii^mime Mubm prqfiefeHtibiie afgne 
JatenOUer crnvtitk. 

The hrandies are in this apeoiea thin, and olmoit round and cylindrkal, li*»»ng 

slightly wi<li'!HMl only n<\nr the (irificos. The cells arc mrxlcnifely elongate, in four 
or iivc alternating soriosi smooth, with opaque longitudinal lines. In well prescrve<l 
specimens the orifioea ate dlitinietljr taholar and hent outwards, but the margins are 
easily broken away, and then the form of the apertures changes from round to an 
oval shape. 

( 65 ) 



32 



CRETACEOUS CILTOPOBA 



Boisscl, Viho studied the inteniul Ntructim* of this and other allied species, 
states tliai the laogitudinal lines are produced hy fine oaaals wbkib sunoand eMsh 
cell, and some ct wUoh are nuwe or less oomtinitoos daovgh tbe entire laiigth of a 

branch. 

lace^ty. — Termanoor, in jellowish sandstone ; rare. 

Beiss«:I n^ives it as a nue 8l)eri(>s, ocetirrini? in the Chalk without flints 
at Friochichberg, Frensberg^ and Vaels, all localities in the Senonien beds near 

Aachen. 

S. ENTAioraoRA MTnmrTATA, SteHetka, PI. Ill, Fiir. 11. 

£tit. ramia craaaiutculis, sub-cyliiulraceia, celliilie in stipcrjicie deplanatit, mhiti- 
tUtime pmeHeulatit, Uneia paulmUm ^eooHt i» utroque laterg mtaftntUkt uperiuru 
termnalibtu, wii-rolundttiitt ms jnvmiMii/iftw, out qvorMt, out partim m aeriebut 
vi^iqui$ di$po$iti$. 

This species differs fton the majority of those known by the cells being de- 
pressed, tint, or very litdo convex, and siim)iindi'(l by sliphtly elevated lines, most 
conspicuous on cither side of the cell. The surface is very minutely punctated. 
The apertores on tbe stem are numerous, very slightly or not at all prominent^ some* 
what rounded, and in some idaces nn-nii<^('d in oblique iws s, but more generally they 
appear to bo irretrnlarly disjKvscd. Tlic wH-fioTi of the bnmeh is nearly cylindrical, 
and shows an almost gruduzd increase in the diameter of the cells from the centre 
towards the peripherjr. 

/>>rrF;;7i/.— Yonnanoor, in jdlowidi soft sandstone; Tery rare. 

i^oniMiitott.— Artialoor group. 
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GbMBKAX ON TUB ClLlOi OD V OF IHB SOUIH INDIAN CEBIACBOUS 

UKFOSITS. 

The Ciliupods are reprcvsuatcd by a comparatiroly very small number ia tiie 
Sooth Indian oretaoeoos deponto, and t]ieir disfailmtian is very local. Tban ara 
deren genera of Cheilostomata, irith altogether onlj aeventeon species, and eight 
genem of Cydostomata, with only ten species ; however, as four of the speci(>s do 
not admit of more than a generic determination, the total number of satiuioctorily 
detenninable spedes ia twenfy-tiixeek wludi h alightly larger than that <tf tlw 
Brachiopoda, but very much lew than that of any of tiiA thne oflier nlanami of 
Mollusca pro^aously dealt with. 

There are only aix localities which have yielded specimens of Ciliopods at all, 
and of these merely three, which ftamished more than one. AH tibe looaliiiea &11 
irithin the irt'oi^mphical cxt«nt of the Arrialoor groups whksli oocveaponda to the 
Upper Chalk, part of Turonien, Senonien and Danien, Of TJjIfat flMUB Of Bmopeail 
geologisbi, as will be seen from the following tables :— 



|MM«nfa«i.lML 



WllW|,<>lll. 



I 



PoodoopoUtam 
CVth«Mdapooi«Bi 



I 



•-7 OoUraU 



1-* 



In ^n-Jlun Ir.Mx. 
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It is natural that with such a liniiti'd distrihution of the species, and eom- 
parativcly very great scarcity of even the speciineus, no geological infcrcuci! can 
be drawn r^axding the lebtion of <lie diflbr^t groups of the Trichiuopoly and 
South Aioot depoaiti aniaiig thcmsolves. Of the twenty-tlurae ipeoies foun^ in tin 
Arrinlffor £n*oup four arc identical with those fi*om European upper cretaceous 
deposits. This gives 17 per cent, for the Ciliopoda, the next largest percentage of 
identical species, after the Braduopodft and the Cephalopoda. 
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PLATE I. 



Tig, ... 1. Ceilefora rnoMA, SMieiim, p. IS; m nuD portion of a colony oalatfcd about 

forty diameters ; N. of Poodoepottiam, Arriahor group. 

Fig>. ... 2. Cbllkfora puxcticuiata, Stolictka, p. 12 ; a portion of a ooloBy enlaiged abont 

twcnfyiltaiiMteni Ciokaaui^paramf Amdour gmif. 
7^. ... 8. Ckixf.pora iNsrriExs Sf >liethatf,\ii OBhigoJpogBoBofacoloayj JF, ^ P to i ot 

foUiam, Arrialoor grovp. 

Kg*! ^—5. CiLLnOBA MisstLU, Sfolie:ia,p. IS; GnU(g«d portions of two different colooica: 
iu fi<,'. I , tlio ovicvlls nre nearly oTOywhan> in fig. loan^ at aO, davdoped; 

X. of }'fo /iKj}':/!iiim, Arrialoor group. 

figa. 6—7. EscBA&A OPTABius, Stoticzka, p. 14 ; 6, eularg«d portion of a rounded stem, 
repmented {n vatanl nae in fig. 9a, ita low«rp«r(iaTCiind,aaoiwwiik aeetMBM, 

tlio iipj'i r is -i^^impwtiat (-nra]>rrF5i'il ; 7, 'it, lb, are corroi^pondillg figonaof anothca 
rooru distinctly foliikcoous colony ; OotacoU, Arrialoor group. 
Fig. ... 8. EscBABA lOUanu, StoUetka, p. 15; 8, enlarged portion of a colony, 8a, tlie 
aama of a notioiij C9l«laa«i(i/Mr«ia> Arrktoorgm^. 

Fig. ... 9* BlOBaUFORA OKTIVa, Sfoliezt-a,]). 15; t), ('Ml:ir;,n'il poHion of tlu> Ktem ITplUMIltoJ 
in fig. 9a, 9i, is the section of fig. U ; I 'trmanoor, Arrialoor group, 

Tig, ... 10. EoHaBmu OHmosa, AMfedw, p. 16; 10, onlargwl poHaon of a aaan atom npm> 
scnt.a in fig. lOf, 10« ia aB eolaigod oootim of tbaaaaa ookay } N, ^ Awba- 
foUtam, Arr M a u rgmv. 

Fig. ... XL Ctaummaiu hia., p. 16; rida and top viewa of a atom in oataial aiie; 
OiaiaaaAjMOMMi, Arrialoor §rt»f. 

1%; ... If. Disi oi-oBA OBnora, Atdficalia, Pi 17 j aalaigad portion ^ a colony fimn Ttnuamr^ 
Arrialoor frn^. 
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Fig. ... 1. EsoHAlinnnXA onooits, SMic^l-a, p. 18 j enlarged aarfitce of a foliatfld atem; 
Ttnuamr, ArrialoQT srmp. 

Figs. UmiAimOKA mm, AMievtor, p. 17 ; fi]^. S ia an aolaiged portioa of a coUny 

croepinj on a concave shell, tlie lonvr colls with (he small openings are the 
oldest and some of them are nearly closed ; fig. S is a specimeu of oidinaiy 
growlli vHib man dongatad adb ; Sim^fOtr, JrrUhtt trvi^ 
Fig. ... 4. Membhaxipora acriccuta, SkKaH, p. 18 j cnkiged anifiiM «r» ooknaj tttm 

PooJoopolliant, Arriatoor group. 

Fig. ... 5. LuHCUTES ANSfDUTA, Slolietta, p. 22 ; 6 and ha are aide and top views in natotal 
aiM, 51 % poHioii of a waattMnd, Be a aimilar one of • mil pw aar r ed aniflna j 

Co mr^f o ttiMt Arrialoor grovp. 

F{g. ... 0. BiTLOBimA ontairLATA, Sioiictia, f, 19; 6, an cukrptd portion of the anx&oej flCj 
enlargod aa at jo a of m part of flu cotony j Yemuttoor, Arrialoor group, 

7—8. PmncmuBH ooouta, Qr%«f,p. 24} 7, 7a, Ih ore aBkigad viaws of the fioat 

ami side views and of llie section of a -iiiecimen in which the ci-lls are rattier much 
worn off; 8, 8a, 8^ are corresponding figures of a better preserved specimen ; 
TmmtmMTt Arrkktrgmf. 

tigk 8—11. SaUOOKVAUA LAOTa, Shlictka, p. 23; 0 and P i are enlarged portions from tlia 
upper end of a atom, 10 and 11 show tba attenuatud has* j Ywammr, ArrkUtr 

group. 



G«*l-Surv:oniuiU CRETACEOUS ROCKS S. INDIA ZOu/ftU. fl' B. 

\'6L. IV P» IX. 




Li'M And prii^t Ai-KcCeo) Surv 0:''ljr. 



Digitized by Google 



PLATE III. 



1—8. GntiONBA BUPAS, Stolieiia, p. 26 ; 1 !• ft dtoit whiged tteu of 1«; S ii ■ 
poitioD of a longer branch ; ia, « portkn of the same enUig<ed ; and ib, hiii of 
tboaoetioii, ahowiog the gradual inoreoM in the width of the c«Us ; 3 ia a picoe 
of nek with a portion of a spreading colony and the hue of one bntoch which 
had bci'n brokm <ifl'; ;3.] ig an enlarged nuroce of the fiwOMr, and an aulaigad 
section of thi' latter; I'oodoiftoUiam, Arrialoor group. 

... 4 RnEBoroEji Taxulica, Sloliczia, p. 28 ; 4 is the natural size of a branched stem ; 

4a, a porlaoa of a braoofa enlugwli 4i, horiaottfal, and 4<',Tertioa]aMtioQ| 
yi m a aa ear , Jrrltifocr group. 

... 5. ZoMOPOKA iKDicA, Stvlictla, p. 28 ; 5 is the stem in natural size ; 5a, a portion of the 
surface enlarged, the upper portion refeia to the devated part of the colon/ with 
krger aaianaUereeli'OpaiiiBga; M iaahoriioiitaliMtioiii; If, ^ Ju e J Iw / s lfia n , 

Arrlaloor tjroup. 

... 6, Probosciha KAfiiouTOKUM, OrUgMji, p. 30; 6, the creeping colony in natural size; 

6a, a fhir hnuiehes enhngo^ k oite to Aow tho diatribataoa of the oeUa; Ca, 

luwor l\i;>ir>', n .small i>ortion of ODO 1»aiMh» Stall man enhigodt iT. ^ Pooiit- 

poUiaoi, Arriiilijor grmtp. 

7—8. PaoBOSCiNA AKGLSTATA, Ofbiguf, p. 31 ; 7, a creeping colony in nataral size, 7a, 
enhuged, the cells bad thwr apertures much injured and the aarCace is not well 
preeerred ; 8 and are corrcHponding figaioa of a hotter (NMITod aoiaU ooiony j 
jy. of PoodoofQ/liam, Arriulaor grmp. 

9—10. EaTAuwaou umiaUj BtiM, p. SI ; tide and aeetiooal vieim of poHioM of two 
sterna; rena a aaar, Arnaloor group. 

... II. Entalofhoba PATiifEirrATA, Stoliczhi, p. 32 j aide aad leotioaal vieara of apoitiaB 
of a stem ; I'ermauoor, Arrialwtr group. 
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IKTBODUCTION. 



Td AotinoBOft, whioh fbmi % aepuate aabOdngdom,- ohaiMterised by htving 
Uidr ovguis diapowd inndii whidiMe fimr, flTehtiz, cranultiple of time nnmlMn, 
■nd hf poMHwring • qpedil opening koding to a digMtive evriljfwn l ep wonted 
ittttio Booth IndiMowtMWoaodopiwiin by tbe Edbinodennnta nndtbo 

Gorals, or Anthozoa, the former of wbidi ate the subjoct of the present article. 

Few other classes of animals can compete with the Echinodermata in the 
zoological and goological interest which attaches to their study. The intimate 
relation, which exists between the soft and the solid parts of the animal, makes thorn 
particularly ht for tracing out the gradual changca which hare taken place in the 
development of the class in suooesiiTe periods up to the present time. Of oooiae, the 
duttt mamogcapli ben gtren oannot be of any reiy great importanoe in regard to 
this general sabjeet. bat it has its little value in making os aoqoainted with the 
ramaini of about twenty-three new species, in addition to a few othefs whioh bad 
been alieady deeeiibed by the late FroC, Vorbea and H. D'Orbigny, end m aid- 
ing to define the age of the different iqpper oreteeeons beds in tbe TkidiiiM^oly and 
South Aroot District* of South India. 
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CKETACEOUS DEPOSITS IN SOUTH INDIA. 



As one of the time (or perhaps fiye) prineipal diTuioos of the Aotiiio«)a» the 
Behinodermftta include tiie higheet orguiifled fonns of the group of the 

animal kingdom ; they are marine animals, frre or sessile, or sometimes fixed by aa 
articulated stem, mostly oorered with bardcued integument composed of single 
ooriaoeooa pertklee, or oaloareooa plates. The form of the body varies from dis- 
ocndal to hemispherical, or globose and cy lin d ri ca l, with or without appendages which 
indicate the general radiate structure. These arms, or other !\ppemlai^<'s, h.ive a 
more or less developed prehensile property ; they can generally be re-produced; and 
the integumeoi is besides irfleu piened with porea» through wUcli oertaiu r««^i~>"f 
or otiier kind of cilia are protruded, And serve as ongus of looomotkiu An oral 
opwiiri!::, surrounded by a central ncrve-orirnn, a vascular system, itc, arc always 
present ; the sexes are mostly distinct, and the young Echinoderm undergoes cer- 
tain stages of metsmorphons, bef<ne it beoomee fully developed. 

"Bbw other nlsssns of ft well defined larger group of animals show gveater 
diversity, both in a purely anatomical as well as morpholoi^'ical point of view, 
than do the Ecliinodermata. This circumstance, coupled with the comparatively 
great fSudlitieB with wbioli their integnnients are p r eservei in a fijosU state, made 
fbe laoent as well as the extinct Echinodermata an object of early study, and 
the interest attached to tlioir ori^unisatiou has occupied the attention of some of 
our best anatomists and morphologists. But it would be far beyond the scope of the 
prasent Memoir to takat into « detailed aoooont «f the whole dasi^ beorase only a 
eompafaitiTefy very smaU poftion of it finds nptesentstiTss in the Soatli LuUao 
entaoeoiis deposits. 




8ub.kmgdom. ACTINOZOA. 



Chkss, 



£CUI^OP£BMATA. 



( 71 ) 



CBEIACEOUB EOHIKODBBMATA 



The vhde claw u wmmwbtA difiEerently aob-diTided hy TMiouB anihon. The 
moat usually adopted olaadfieation ii that into Solothumioidba, Ecsimnod, 

AsTERoiDEA, Crisoidka, and B i.ASToiDEA. Detailed descriptions of the difForcnt orders 
will be fottnd in Dujardia and Hupes' Noun. Suite i £i0on, Dronn's Klmsen 
and O Hmu ng n dm XUprrwjoiw, and otiicr genenl aoalDpaal mAm. Dr. Wrighti 
who pramiflea to give a eonpfeheiiaiTe account of the dass at the oondnsion of hb 
work* on the British cretaceous Echinodormata, adds to the fivo orders, above 
refened to, the SiFuscuioiosAf and separates the Ofbjpmojsxa iiom the AaxmooMd, 
and Uie Owsionad horn Hie OuHoatA. 

Three ovders of the Eohinodermata are to prM e i n te d in South India. The 
Crisoidea by two or three Bpccies, the Astfroitiea hy a single one, and the 
EcaisowMA. by thirty-eight. As the last includes the most highly organised types, 
I will, aooording to the general arrangement adopted in these monographs, begin the 
demription with the Soeimozdra; and as this is at the same time Che mly order of 
which a considerable variety of species has to he noticed, and as more extensive 
discoverir^ of Ki hinoida in the South Indian cretaceous deposits are certainly to be 
expcci^d, I will pre&ae tiie detailed deioriptiooB bj » Inirf anatomical account, 
fjtring alflo an abetiact of the general e l a Mifle ati nm , 

I. Order. ECHINOIDEA. 

GeNERAX Chaaacteb. — Ik:hinoderma with an oral, or round, or polygonal, more 
or leu tpheroidal or depre$ted,/ree body, turrounded by twenty or more ranget 
pofyffonal ealeanoiu jofalei, eloiej^ fiUinfi vgomH moA oOitr; Urn tkete raiiffm, 
called the ambulacra, are nhcays jjrocided trith continuous or interrupted series of 
pores for the ptusage qf retractile pedicelle, while the outer surface of all i» corered 
with more or te$9 diatinet grmnUeo or Meroleo to u^ioh calcareous spines of various 
tUmpea aro arHeulafod ; moufk n^mioTt eentrtd or ecoemMir, intomaUg oomeHmeo 
procidc'l trifh a coviplicated tnasticatonj apparatus ; anus very variable in position, 
above central or excentric, or marginal, or beloto eccentric ; three to five genital 
and Jioa oenlar platet always form the apex, the madreporjform plate is united with 
OeH^smlofiorpomUals He mseo €u^ diatkiei. 

This general character reA n in^; to the test requires some explanation, in order 
to show which points should particularly be consulted in the determination of 
(^eriee and genera; and as the internal organisation is iuumately connected with 
that flf the eoUd test, this hoLag tbtj variable in atmetoie and form, ft might be 
useful liore briefly to allude to the principal anatomical points ; this will also indicate 
the Importance which can be attached to the different parts of the test to be 
described immediately. 

As segarda tht ttuai of Oie test, it maj he nmailced that in h^ flu <he m^oiw 
ity of oaaea it is spherical or hcmisphcroid, round, or more or Ion ovate^ in 
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circuiuference, or sometimes with perforations near, or incisions at, the margin. The 
teak ]■ eowpoMd of Ato pain of ambdUwnl, and alteniatiiig witii the fomier fire 
iateMmbulacral zones of plates, making a total of twenty meridioual series ; oolj 
in some of the paltcozoic forms, tlio so-called Tesselati, this number of scries rises 
to 86, and even to 75. The plates are joined to each other by plain sutures, firmly 
oomieeted by organio mriNtMioe^ finmiiog » aolid teat. In raj Um CMes, as, for 
initttioe^ in JMomta, it the number of aariwkoml series larger than ten. 

The pediccllar pores in the ambulacra are cither scattered, or generally they 
are situated near tho outer basal margin of each plate, either in coiUinuoua or sim- 
ple seriea, eacfeending from the apex to the apertnve fOdmritt SoMmuJ ; som^imeB 
they heeome aUfj^tly leaa diatinot irith the distance from the apex, but the series 
are still oontinuons, or very nearly so fDt/xdslin-, Echinotieus) ; or the scries of 
pores are jKir^ia//y i»^errr</>^tf J, the two pores in each ambulacrum being well die- 
tingoiihaUe on the upper ildo of the teel^ terminating abruptly befim .or when 
they reach the ped^dieiy, after tridoh sometimee few single pores are faaceable, 
occasionally rc-appcarina: again near tho peristome of tho aperture as a so-called 
roaetU; the upper portion of this kind of poriferous scries is called tub-petahid 
(many Bemkulert Biipid«gv»t etc.) Lastly, there are iaatanoea in whieh the poii> 
fSerous cones become enlirely interrupted, forming on the upper side round tho apex 
five elongated, ovate, almost perfectly closed regions ; this form is called pctnloidt 
and iH best marked in Clypea$ter and its allies. As regards the pores thcmselveSi 
compobiug ttio pair in each eeiiee, they are either equal and dose together, or ihr 
apart, oni- or bi- or poly- ganinal ; the outer pores are soroetimaa larger and 
elontjntcd, and again they are occasionally connected by a groove with each 
other, in which case they are said to bo yoked. In the case of the petaloid or 
8ub-pctakid Com of the porilbroua «mee, theee are ritoaied in Amows or not. All 
these chaiaeten are of tlie utmost importance in classification. The form of Ihe 
poriferous zones is mostly a family or sulwli visional character; the form and relative 
position of the pores is most useful in distinguishing genera, while the relative 
number of pain of pores ia generally Tety oonatant in diffnent vftdmiam belonging 
to the aame species. 

The surface of the tc^t is ornamented with tubercles and spines, both of which 
are extremely variable. Tho tubercles when of large size are called primary ; they 
are oompoaed of the maiMilon, whidi is the eonrex top part of the whole} Ihe boa% 
or oonical prominenoab with a smooth or crenulated upper edge^ and tiie areola) or 
excavated space, surrounding the boss. Smaller tubercles are called secondary, or 
miuuteit or when they are very small, th^ are designated granules, sometimes with 
aimilar giadatioDB, as in the ease of the tubeidea. The tuhaxdea are in the eentre 
of the mamelon perforated or not. To the mamelon the spines, or radiolcs, are arti« 
culated, which vary from an almost globular to a cylindrical, club-shaped, or acicu- 
late form. Both the radicles and tubercles are, like the remainder of the test, 
oovopadwithaaeiiadeaiya; their shape and zelatira aiie are inqportant in apeoiflo 
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distinctiolu; vhfle the perfoiation of the tubercles is regarded to have a gttmio 
▼aloe, the diBtribntion and sice of the aam^ whether ni equal or of diflbreat 
size on the Taiious meridinmal mkmb of the teat, ete., forms a aeotiinud or fluniljr 

ohaiacter. 

The apex, or apical apparatus, forma the centre, from which the poriferous zones 
radiate; it Hea oentnlfy <» exoentrio ia the vppet lurfhoe, sometimes it is length* 
ened to a considcrahlo extent, (as in Jirhiiiocan/sJ. Tliis apic;\l ripjirimtus is 
oomposed of five, four, or three, perforated genital plates, which externally alternate 
with five ocular plates. The right anterior genital plate is generally grown together 
with the madreporiform plaiej it is laMly llimlj attaehed to any of the other 
genital or ocular plates. Accessor}' plates between the •renitril occur very rarelf, as, 
for instance, in the iS^^x£.v/i>^. In the centre of tlic genital plates CCinAitiD^tat 
only partially sorroundod by them (some Salmsiv.kJ, lies the anus ; it is, like the 
apex, oenlxal, or entirely exoentrio, snpwrlorly or inferiotly siib*te«minal, or quite 
posterior, sometimes situated in a special furrow. The composition of the apical 
apparatus and the position of the anus are usually rrininlcd as constant family 
eharaoters, and when the latter is exceutric, its situation very often forms a good 
generio diaiaeter. Boaroely of less importanoe in point dassHleatioii is the 
position of the aperture, or the oral opening. It is almost always on the lower, 
llatter side, control or anteriorly exceutric ; in the former case with a simple or an 
incised, round or decagonal peristome ; in the latter it is also round, pentagonal, or 
somewhat irregularly angular, or transrersely ovate and hilabiata. 

Both fho anal and oral opcnin^-s, althoutrh often for brevity's sake called anus and 
mouth, have, strictly speaking, not this signification. In the fresh animal they are 
covered with a soft or scaley or scutigerous buccal membrane, and in this lies the 
true mouth or anus. In some easee this bnooal membrane ia aup^ied with wpmatX 
strong muscles, and consists of sevcrnl epithelial and pigment lajeia; in many 
OntAJUL^ the ambularral pores extend nn it. 

I have already noticed that the entire test, including the spines or radiolcs, is 
covered by the epidenni8,.and that in conaequenoe of thia, ite atnietnre is intimately 
connected with the inner organisation of the animal. The only internal organ, 
however, which occasionally remains prescr\'ed in a fossil state, is the masticatorv 
apparatus, although it is present only in a portion of the Echiuoids. It is best 
Imown under the name of AriatotlB'a hmteme^ a oonieal highly eomplioated apifaift- 
tns of solid platea and museleB and membranes. It is composed of five ocporttto 
pyramids, each consisting of two clongately triangular, internally trnnsversoly 
striated, externally at the edge flattened, calcareous lamellae, enclosing a long tooth 
between iheie flattened edges, at the base with a few other shorter solid pieces^ 
wUeh sarve for the attachment of muscles, and give, so to say, a steadiness to the 
operation of the whole apparatus. The ends of the five teeth protrude a little from 
the mouth, which leads through an oesophagus to a short alimentary canal, generally 
with a thickened portion distingnisbed as stomach ; the aUmentaxy canal has two 
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or more twists, and is attached to the inner volls of the test by numerous fine 
miuoleB. No spedal wcretiooaiy oi^ani btb known* and in manj instanoet ft !■ 

yet very doubtful what should be regarded aa organs of respiration. Some of the 
Echinoidca have tlio peristome with two incisions in each inler-nmhularnim, nnd 
through these incisions certain branched organs are protruded, which arc at least 
partially supplied witii yeMdi^ and, iherrfareb regarded as Iniooal gills. Other 
morphologists attributo to respaatoiy function! oartain pedieells which arc protrude 
ed throu!?li tlu- amlmlncral pores, and which arc partly peculiarly shaped. These 
pcdicells will be alluded to again hereafter. As, however, all these organs have 
only a limited a:tent» and are in lome Sdunoide entirely abeent, it is oonunonly 
believed that respiration is mniutaiued by the entire inner side of the body, the 
movement of the water wliicli untora throui^li the mouth being iiaoilitated by the 
constant motion of the cilia of the inner ephithelium. 

In oonneotion with the respiration may be mmtioned the peouliar aqoifinoin 
system, which is, as in the Astcroidca, of veiy eoniiderable extent. It begins with 
the madreporiform jilate, a finely porous calcnrcous disc, situated in or near the 
apex, and often grown to the right anterior genital plate. From the madreporiform 
plate leads a rather fine and thin dermal tube to the MMsalled oironlar eaiud, 
internally supplied with cilia and surrounding the oesophagus. Besides several 
smaller cellular cnlarsements, five long, again suh-divid(Ml arms branch off along the 
inner ambulacral walls and partially terminate in the pcdicells, protruding through the 
ambnlaaral pores. These pedioells are genenlly peooliarly formed, with thiekenedt 
soft terminations, tmdulating at the margins. There are, however, many other 
kinds of pcdicells round the mouth and on different portions of the body, some 
with globular enda« others branched, and again others with regular small suckers, 
supplied with snmeroos ealoareou partieles. They are beKefed to pwrRirm difliBreni 
ftmoiionB, someheing'partieulaily destined as organs of the touch, others of locomotion, 
or for fem|>orary attachment, etc. In addition to these there are the pe<licc>Uaria;, 
which appear to be special epidermal organs, consisting of a short Stem and three 
terminal branches, which act as nippers ; tbey are partially of solid atmotan^ and 
piohahly intended ai prehensile organa. Tb^i«H»]l the torn of the so>oaUed 

aviculnria nf the Ciliopods (Bryozoa). 

The centre of the circulatory system of the blood is a heart, which is an 
elongated, somewhat twisted oanal, sitnated near the eBSophagus, above the jaws. 
It sends one anterior arteiul branch towards the mouth, near which it forms a 
rincT, sending off bi-uTichcs to the muscles of the lanteme and the other parts of the 
body, and posteriorly it receives a venous arm, which, after receiving through a 
capillary system the chylus firom tiie intestiiww, oonreiya it to the respiratory 
epitheUnmof the inner walls of the body and then to the heart 

Tlin nervous system consists of a rincr round the rrsophngus, from which five 
principal ambulacral nerves branch off, being again niuneroualy sub-divided and 
supplying the other organs. Each of the bnnehea teoniinato with ft tUebr ring, 
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wliidi» neaor tlie apex, Ilea in a hole of fhe so-called ocular plate, at the superior end 
of each ambulaoruni. Altlumsh no leu was oliMr?ed in theM fibraoa globahr 
tenuinations, they aro hclioved to represent eyes, and henoe tike aanw- ooolav plates. 
Of the other senses, only touch is developed in the vaiioiia mII appendagn of the 
wrtemal, body pariiealarly the pedioells. 

OSiewieBappeartobealwayadiilifaiee. Both, whether ofaries or tertes. consist, 
as far as observed, of five principal portions ; in the hemispheroid forms thflir length 
varies. They are chiefly situated along the intor-ambulacra, forming greatly sub- 
divided and biaaohing glands. Each termumtcs with a pore in the so-called genital 
pIuK , of wbioh there are in the ngolar fonna of Eohinoidea geneiaUy five. Id the 
irregular group ort«'n four or thne, While in some of the palwKoio TMatt their 
number rises to fifteen. There is no external differcueo in the sexes, hut internally 
tbe OVgttia are of ooucm very diflbrent as regards the elements of secretion The 
tertes em nanally white, but the ovariea yellow, him, pink, of a bright red 
eolour. ^ 

The development of the young begins with the ovum, and passes through a rather 
oomplioated metamorphoris. It has as yet been observed only in a few species of 
SoMgatter. Spatangu$, Toxopnmmlet, eto. The ftuoation of the yolk in the egir 
begins n feu- Ivnn-s after fructification has taken place. Aftn the flrrt day the Wg 
membrane breaks open, and the globular or oval erahrvo moves about with tte 
support of its oOia, and shortly after the first external traces of the calcareous 
covering appew by the fermation of three to Ave pratubenuoes roond the mouth 
which becomes then distinctly traceable, while the opposite end is somewhat pyral 
midal. The anterior prolongations multiply somewhat diiTercntly in various genera, 
and increase in length. When after about a month this stage had been attained, 
both the pyramidal posterior and the anterior prolongations beoome gradually 
absorbed, while all the internal organs are well indicated; at the end of the posterior 
prolongation appears the rudiment of the madroporiform plate, t.nr.irds which the 
aqulCnrous system ooncentmtes. After some time the larval pyra.nidal form with 
tiie calcareous cyUnders gradually disappears, when pedieeUs and pediceUariaj have 
become developed on the surface of a small exoentrio protuberanee whioh appeaia 
at the side of the mouth ; some cylindrical spines also Income apparent, thelast 
lemains of the ^m vanish, internally the calcaieous pktes are formed, and the 
young Echmoid gradually assumee the Ibim and shape of the old. 

The Eehinoids otTcct their locomotion and attachment to foreign bodies thiooidi 
the different kinds of pedioells, and also tlie spines, the latter sorting besidwaa 
organs of defenoe. All are marine inhabitants, mosUy in moderate depths Some 
live on sandy or gravelty ground, others on eowl leefs. hiding in orevices. or even 
excavating holes in solid rocks with thn abrading power of their nines. Thoufffa 
also found in northern and temperate seas, they are of course most numeroiuaS 
nest varied in tropioal elimates. In former periods they also appear to have hern 
generally distributed, but their number vras smaller. 
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For leaaona wludi ham alraa^ oftea been alluded to, the itndy of the 
Bohinoidt ii vt ^vy giwt importaaee. In tncing the nieoaiiiTe finmu m they 

followed each other in course of time, there is an unniistakcable gradual change 
observable from the spheroid to the hcmisphcroid and bilateral types. Many of 
the genera and speciea are most characteristio for certain formadons and ereii for 
■ingle bedi, letting «ide Hie eerCafaify iritii ^ioh idmitifloalioiii of qwetes oan 
often bo carried out. With the termination nf each epoch, but particularly the 
cretaceous, many very important intormediatc links hare disappeared, and the study 
of theae fiiml fiinu is, particularly in this class, aboolutely indispensable for pur- 
poMN of • ooneot and natazal dairifiaetioa. Henoe the impoftanoe at the 'Beta- 
noids for the geologist as well aa for the zoologist. 

The knowledge of the fussil species has, especially within the last lew years, 
been very considerably enlarged through the labours of Desor, Ootteau, Laube^ 
and a feir othen; but that of the reoent fbana baa acazoely made eqnal progtew, 
though some important observations were made by E. y. ICartens, Sara, and 
others. It is only to bo regretted that our anatomical and morphological know- 
ledge of the entire order is as yet very smalL 

A iihort abatnet of the prindpal aub-wden and fcmili— maf be found meAil« 
nme details will be added further on. The two principal divisions of the order are^ 
as idready noticed, 1, the palsoozoic Tesselati, or Palffio-echinoidea, — with, 35 — 75 
radial zones of plates, mostly spheroidal in ahapot with the oral and anal openings 
oentzal, tiie former on the Unwer, the latter on the npper lide^— and 8, the En-eohi- 
noidea with only twenty radial wmea of plataa. Thia latter avb-oider ia diviaiUe in 
the following manner :-— 

Etr-ECHIXOIDEA. 

. A. Endocyclica, round or angular, spheroidal; mouth inferior, central, anus 
wtthJn the apioBl dii& 

(e) Apieal diae, oompoaed of tan plaftea aDndonding the anal opening whidi 
is central ; jaws present 

1 . ClDAKtD^, ambolacn roogtly somewhat flexuous, asnow, with very nnall e^iml tubercles, 
orflndygnaidatid; intwHunhabcra with tabecdai ; perirtcMte eatirei, sirenkr «r pentsgoiL 

S. JftMBnUATrD,€, ambulacra slightly flexunug or straight, wide, pwmdsd With hugtrtolMldas, 
M ars abo the inteor-ambukcra; peristome with incisions, deca^nal. 

S. Jlesino^, aadNilaBid and iBtoMunlmlaeral plates w^ 

aonw with more tliaa two pores in a traiiHvcrse spries, often rrowtlcd ; pcristomL- with incii-ions. 

(6) Apical disc oomposod of more than ten plates ; anus central or slightly 
ezoentiio. 

4. &Liainn,iBte-aBibBlamwid«,wittlBq|atnlMsdai. 

B. JSxo^diea, teat nund or polygonal, apbflNidal or mostly bwniq>h<rodal ; 

mouth inferior ; anus always separate from the apex. 

5. JicmxocostDjE ; poriferous zouts complete, exteudini^ straight from the mouth and meeting 
abo*a at tha eaatnl aiptt b a poiat; paisteeie aatohadj jam jwit. 
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6. EcmnontDM, po rife i wu unm complete, meatiny at the apex ; perntome limple, angular ; 
aojavB? (iniMuliti;^ tlic Caro/oniiM as sub-rutiiily.) 

7. DraASTSUDjic, porileroaa conea complete, meeting above ia two acparato pointa, (antoiiorif 
M triTiiiB, poateriorif aa bivium) ; jawa alatfita 

8. ClYPBA^trid.k, porilVmus zono* petaloid, five genital plates, jawB present. 

9. CASSiDVUDdX, poriferovta aonea aab'petaloid, all superficial, ambulacra not depmaed, gc&eialljr 
foar genital plate*; moaHi central or exeentrie, TOniid or pentagonal ; periatanw oAaa wHh talMTcUi 
irand it. 

9a. Outidulina, with anal opening aitoated rapcriorlj terminal, ia a gnwi*; puw m all 
nooea aimilar. 

W. Edinohmpimt, with the Bul opaung itiArior)y matginal, Mi ia ■ gnooN; potM ia ill 

sonea similar. 

9e. Cbmatltrinm, amu inferior, aob-marginal, poree in tlie Mtorior ambakaciui wMncwhat 

dilToront from others. 

10. SPATASaiDje, some of the ambulacra with the auh-petaloid potiTeiona sona* axeaTatcd, 
BOBth exeentrie, tnnarenclj oval, UlabiaL 

10a. Andueiifiua, only the anterior ambulacrum ^enentlly deprc««4.-4l ; apical diio ddqgale. 
lUi. i^atds^iW, all ambulacra lie in depreosions ; apical dts« ooooeatntted. 

Out of these ten families, seveii are represented in the fionth Lidian cretaceous 
deposHa, bat mostly only a few spedes oocnr in each. 

Following the groups as nhov** arrnntjnd, tlioro is a gradual change ohsorrable 
from the purely nctinoid or mdial to the bilateral typo, trbich is most developed in 
the SPATAyaiDx, uud according to the arrangement preTiously adopted in the 
present series of manogiftpbs of South Indian eretaeeoos Imrertebnta^ I shall begin 
the detailed account with the last-named family. The distribution of the speoies 
in the different geological groups, as presently distinguished, will be noticed snlise- 
queutly in a few general remarks on the subject. 

In ooodudon, I may jnst aUode to * short pqper en the dasrifiotion <tf the 
Echinoidca byM. Pomel, published in the Comptes llcndus for Aut^ust ISG8, p. 302. 
This paper is an abstract from the author's introduction to the Tertiary Echinoidea 
of Algiers. M. Fomel proposes to divide the order into three divisions, Spat\formet, 
Lm^adi^brnim and Qlai^onim, Ihe flrst am typified the SfAtJiWMAM, tiie 
second by the CAS.siiirui>.i:, ami the third liy the Cii JJ:n>.¥:. Altbougli the author is 
strongly of opinion that these divisions are cousiderabie improvements upon the 
ciassitication now more generally in use, it appears to me that bis Tiews are based 
npon the examination of onfy nUaiited nnnberof forms firom mther iwont deposUq, 
viUioat mueh regard to tiw older representaats of the order. 

Family,— 8PATAN0IDM 

Desor, Synop. Et-hin. foss , p. 327. 

The members of this family usually have a cordately ovate, more or leas 
elevated test, with the anterior ambnlacnun differently developed from the rest, and 
genenlly'rituatBd in a poor*; the oihenan moveorleiadistinoUy petakad; the 
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aUMiQi ia tntusTcrecly sub-orate or Iddney'Sliaped, situated before tho lower middle, 
withniMd lipa ; no jawi are pieiaiit: anna at the poataiior.tniiMiti end; a poaWial 
spaoe is always marked on the lower side between the two posterior ambolaara, 

which are produced from the apex to the mouth ; apical apparatus composed of 
four perforated genital plates, the right anterior of which is, as luoally^ the madxe- 

pOTlfoRD. 

Two sub-&milies are mnally distingttiahad, the jx h hi mibmm nd flie atATAjienrM, 

In tho first group, which is by some authors also separated as a special family 
under the name JEcaixocvnw.t:, tho ambulacra arc perfectly open towards the periphery 
of the test, with the exception of the impair one, the other fbor lie flat on iSib 
aur&ce, and the apical apparatus (except in Stenonia) is elongated, the anterior 
cjoTiital plates hciiiL,' sometimes quite separate by intorToning ocular plates from the 
posterior pair. Two genera are represented of this sub-family in the South Indian 
eretaoeoos roi&i— Abloato* with one, and Oatdiatler with two speoies. 

The arATAjroiirjt hare the petals situated in more or less marked depressions ; the 
anterior one is continued to the mouth, the others are sub-petaloid, sometimes nearly 
closed on tho upper aide, or the pores become, when continued further on, much less 
Astinet and much smaller at the periphery. The apioal dise is short» tiie four genitsl 
plates being in immediate oomtsiot; the majority of the genera hare Ihscioles. Of 
thi<; sub-family again two genet* oooux in South India — ^pku^ with OM^ and 
Memiatter with eleven species. 

Latken, in his Sktraff Ht KuntkM em Bfhinoderme in 1884, gives a slightly 
revised classification of the Spatasoid^ aoooxding to the pcasenoe or absence or 
form of the fasciohe, but the fi»w slteiaUoiis pnpofed do not appear to me to be of 
any essential importance. 

Of the fifteen species of South Indian oretaoeons SPATAmmM, I haiw, strangely 
enough, not been ablo to identify a sioglo one with a known European or American 
form, but there arc a few pxliibitincf notcwortliy relations which will be noticed in due 
course, liepresentatives of the family arc scarcely known from older beds than 
erotaoeo«tt, nid to tins Ibnnation alsohy Ihr the grsstest number of speoies is peouliar. 
Tho AiTA J i mrm f t (about 50 species) are with very few exceptionB all oretaooouij 
of the sPATAxni.Ki (about 300 species) nearly more than one-third Me esetaoeonu^ 
nearly an equal number is tertiary, and the remainder recent. 

A peculiarity of the nAXAmnrm oonaists in the oeeaslonal presenoe of eertidn 
narrow sones on the test, on which the tubercles generally distriholed over the 
surface are absent or merely represented by fine granules ; these zones have been 
named fistsciolse, of which fire kinds are distinguished : 1,/mo. peripetala, surrounding 
the termioations of the petals; S»/m9. iiUema, fawlndlng the apes and tiie anterior 
petals only ; 9, /mo. margittali»t sunounding the test at or near the periphery of 
the hull' Ix'ight; 4i,fitsc. lateralis, running from the former posteriorly, and 5, fate, 
aaalia, surrounding the anal opening. Several genera are distinguished according 
to tiiB pieaeaoe or abeenoe of these fhaoioles. 

( TO ) 
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I. Otenm.— HEMIAflTMB^ Ifeior, 1847. 



The Spatangoids, included in this genua, arc mostly of small size, angularly or 
roundly ovate, and of moderate height; the petals or ambulacra arc depressed, 
generallj unequal, the anterior always tiaoeable, though not equally developed aa the 
other four ; they are surrounded by a prrip<'t;il fasciole ; the mouth is transverst^Iy 
kidney-shaped, with slightly thickened entire lips; the anus posterior near the upper 
end, and veirtically roundly ovate ; the genital apparatus is solid and composed of 
ftnr plates irifli oompwwtiTely laig« zoimd openings; suftoe move or leas distniotljr 
tuberculated and gnuNllar; the tubercles on the nppcr or intor-am1)ulacral areas WB 
often slightly larger, or at least more distant, than those near the periphery. 

J Ewrfflsfa r is one of the most iriddy distribated genera, being represented 
by lunaerous spedee both in cretaoeoos and tertiary deposita, though mm oommon 
in the former. Eleven species of (lie rfonis occur in the South Indian cretaceous 
rooka; one was described by D'Orbiguy, and three as ^rwnw by Forbes. Those 
of the latter anfhor were first referred by D'Orbiguy to BmUuter, and then by 
Desor to Perktdert but S'Orbigny's gensrio dateRninaiami appesn to be tlw 
correct one— at least, as far as I lutTe been aUa to sttUsfy nqpself bgr the 
of authenticated specimens. 

1. HfliiiAmB sniniAiiTii, Stoticska. PI. I, Fig. 1. 

W, tnta iejpneue ovata, poslice anffuttatim tuhtruncata, supra panto wmoemtit^ 

ctila, itndlque moderate itiberculata; apice centrali ; amhulacris lateralibiis pro- 
/utide imprema, sublatigatiSf tnmeatit, iaaquali/jiis, aittero-laleralibua muiio 
Mo/arOHS, antioo hnginimo ted eteterit m in ui pro/undo, granuloae Mercutalo, de' 

Test depressed, sligbtlj oonTez ahoiTe, almost regalarly orate^ with rounded 

periphery, subtruncate posteriorly, and the anal end somewhat higher than fbe 
oral. The anterior aniLulacnmi is the longest of all, moderately deep, of equal 
width throughout, shallowing out almost entirely towards the margin ; the plates 
in it MW oorerad with small tnbereles and muneroos grannlesi iiiere ai« 38 ptdn of 
porat each row, the last more distant than the others, and the pores in each pair 
are separated by a verj' distinct small i^ranule ; the remaining ambulacral plates 
beyond the fasciolo oro much elongated, and each has in the outer anterior angle a 
IMdr of vary small pons. Tbe lateral ambnlaera are very deep, broad, truncate, 
Tei7 finely granulated ; eaeh postero-lateral is only three-fifths of the length of an 
antero-latcral; the latter divcr£»e under an angle of 98 degrees, and have in each series 
about 40 pa.ir8 of pores, while the former diverge under an angle of 62 degrees, 
and aadi aeries eonsists of onfy 26 pain of pores. The ISuoiole is of a similar shape 
aa tiie test, slightly otmtracted at the posterior sides. 
C 80 ) 
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On the lower side the surfaoe of the te^t is not preserved in the single speci- 
nen. The apertmm lies rather doM to the anterior end, the distance of the upper 
1^ fitom it being two-elerentlis of the total leogtb. The snu* i« large, niher near 

the upper edge of the posterior flnttx^ned end. 

LocalUtf. — Ootatoor, in a brown compact limestone ; appareatly very rare. 
IPonnotion, — Ootatoor gioiqi. 

The only known species to which the present fimn bears a close rcscmblaooe il 
from the Ccnomanian beds of the Department Yonnc, nnd isfigiircd* liy Cotteau as 
Jlemiatter Perroni, Etallon ; it differs from the Indian fossil by a more posteriorly 
litaated apex, greater height and itnmger ooii.TBzity of the upper larfiMe. 



For1>«(, TVuia, OeoL Boe., Load., VII, p. XtO, |iL 19, % 7. 
1S55. HemiaHrr id^ npiu! .I'Orlii i;ri y , I'ltl, Fnuij. t«rr. cret^ wL VI,fii aB6k 
1868. Ftriatter id^ tpud Di.-aur, Syaopa. Edun. fim., pi. 888. 

Than ia imfiiittiiiiately no speofanm of tida nmaikaUe apeoies in our oolleotion, 
hwtwhaa WMimiiiig in 1867 Prof. Vorhea' wigina], I found the apeotmena to 

aooord with tlic fit^urc nnd description c^iven 1^ Forbea, and I oan, t h ewiiaire^ do no 

hotter than transcribe Lis notes witli Bli2;bt alterations. 

Mem. testa ambit u auborbiculari, aupra modice coucexitutcula, vert ice centralis 
omMaork Imjmaijs, Uwieatk, luUero-lateral^ feiy iw i i ii, tmUeo Sivetefv, pork 

tninutig inatructo ; gpatio posl-orali late ovaio; 9igfei;fieie nmUgwe ffnmm^^Ot 
fateiola pnhjrtn'H', dimidio postico multo augmtiore. 
Length CO m.w., icidlh 07, greatest height 33 m,m. 

"2searly round, or very broadly cordate, depressed by convex. The dorsal 
"ambulaora are all petaloid and nanow, the antero-laterals being to the posterior 
** ones as three to two. The former have about thirty-two pairs of pores, connected 
"by grooves, in each series; the latter about twenty-three. The ambulricml im- 
**preBsions are flat centrally, and the lowermost pore of each pair is advanced a 
"llttlfl towaxda tiio oentw of the {dane. The Jonolion of the anbnlatnal ^tes in 
"the centre of tin- drprcssion is rather narrow and has verj' steep parallel sides. 
*' The anal end is very obtuse, and the tmnoation slopes lapidly towuda the under 
" surface." 

The poree in the anterior ambulaomm are Teiy small, oloae together in eaoh 

pair, and about 16 in number in each series ; this ambulacrum is shorter than 
one of the antero-laterals. The latter diverge under an angle of 105, and the pos- 
tero-laterals under an angle of 78 degrees. The entire surface is granular, the gra- 
nnles hdng somewhat stronger below tiian above. "The poet-oral space is broadly 

onrate and rather convex, but the cheeks arc nearly flat." 

No locality is given, but the specimens appear to be citlirr from the calcareoua 
sandstone at Fondicheny, or from near Ootatoor, belonging to the Ootatoor groupu 



2. Heuiastea bxpavsus, (Forbes). PI. I, Fig. 2. 
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8. Hbhiasteb TtTBEBosus, Afoftodhv. PI. I, Figrs. 8—6. 

M. tetta ambiltt undulate cordy'ormi, poatice angutte truncnla, modice alia, 
m^pra etmoesimoidaf onHee wmesg deeUoi, potHee ptmlo tdHore, inferne fere plam, 
eoi^eiiim fofemrfoto* teteivirfw im rtfloHe mpera, faaeMa peHpetM dWfiMfo 
iiiiiniUfftimeqiie grannlata circumdads, muUo majorihuH atqite dwlfintioribiis qtiani ad 
jferijpheriatttf ted iin in regioue atitero laleraii ii\fera titkjere tequalibut; regime po§i- 
otttU ekmgaie triangidari, avdmltierit miiMtte grtaiuloria nua^kudOf itibemtlit propt 
^gjierimnm maforibiu, po^eeque mbiof^iit, dendt omoto; tobitlit MmtAw favte 

contexiuscidin ; ambtdarriti rahle itia>f/!ialifjti>i, pos-//'ro Irdt'rcdibiis dimtdio antero- 
lateralium aquantibm, sidco anteriore celerm minmi prqfando ; /atwila magna, aniice 
fMgutf ad peripheriam extenaa, dimidio poatico rapids emiraeta. 

This is a very well marked species, readily distinguislied by the much greater 
nn of tbe tubeirolM oa the upper snr&ee within the pcripetel fiMoiole, than 
at tbe periphery; on tbe anterior portion of the lower mrfiuse they ace largest ; on 
the tri;inirular, somowluit elevated, post-oral space anteriorly large, posteriorly 
smaller and very closely arranged. Tbe test is moderately elevated, cordate, with a 
•lightly undidating outifnei all the labolaieml and intoMonbalaoral platee being 
a%htly convex ; posterior half dighily higher and nanrawly truncate at the end. 
All the ambulacral plates are i>erforated, the posterior on the lower side muob 
elongated and only finely granular. 

The anteiiin nitoua is of almost equal iridih throughout, but BhaDower than 
the other ambnlaflini the posiero-laterals are half the len^ of the antero-laterala, 
and both are truncate at the end ; the latter iliverjje under an anplc of 100 degrees, 
and each is oomposed of about 36 pairs of pores ; the postero-latorals under an 
.angle of 70 degrees, and fliere an about 90 pores ul each sertes. Each pair of 
pores ia separated bam. the next by a fine granulated ridge, lining a slightly hnader 
ftarrow ; the porcR are rather clooo together, but faeonne more widdy snpaimted 
towards the ends of the petals. 

The posterior half of the fineiole is rapidly contracted ; anteri<aly it reaehea 
very nearly to the periphery of the test. 

Localities. — Karapaudy and Soutli-East of MuUoor, in coarse sandstone, very 
common ; Olapaudy, in a ferruginous oolitic rock, less common; a single specimen 
is from a grey fine-grained — ndatOMb Norlli of Ahindani^ram. This last looaUij 
lies withhi tiie geographical limit of tbe Triehint^ly group, hut the pneerration 
of the specimen is exactly the same as those from the Arrialoor beds. 

HotHtation. — ^Arrialoor, and (?) Tricbiuopoly group. 



( 8S ) 



Digitized by Googk 



OF SOUTHERN INDIA. 



18 



4. Ukmiasteu FiujM-ACLTUs, SioUczkd. ri. I, rigs. 7-8. 

IT. tn»(a rotund<ite snh-ovnta, auh-angulata, antice sulcata, pottice concaeiuteula, 
tub-truncata, tupra it^raque tub-<equaliter OOtmeximcula, om&jfo auitriori fOMio 
d^premt Mlb-carhMto; mttbuloeria pN^kndkt Mtero-MwvUbiu n»Mo UmffioHhu, 
nib-flexuosis, ad terminationem ftre damtis mgtmfirie Mgtrm Mlmtfo, 0d per^tkeriam 
^{fraque di$tinotiut, grtmuMiL. 

A moderately dcprossofl, angularly and ratlier roundly sub-ovate species, with 
the lower portion of the anterior periphery peculiarly angular, or almost sub-cari- 
nate, the cheeks being flattened ; the upper ride is slightly more convex than the 
lower, andthepoaterior end nairowlj tmnoated. All the lunbulaora are deeply 
impressed, the anterior a little less than the others, but the furrow passes over the 
periphery on to the lower side ; its pores are small, composed of about twelve distant 
pairs from the centre to the fasciole ; the lateral ambulacra are nearly closed, the 
aatecior aeries of pairs of pores bending conspiouoosly towards the middle line. 

The antero- laterals diverge under an angle of 7' di irrces, the postero-laterals 
under an angle of 52 degrees ; the former are somewhat llexuaus, each series com- 
posed of about 30 pairs of pores, separated by fine granules ; one of the latter is 
barely more than half the length of the former, elongately ovate, and there are 
about 17 pairs of pores in each series. The two anterior genital pores are very mabh 
larger than the posterior. The fivsciolc is laterally not distinctly traceable, but ap- 
pears to have been very much contracted. The tubercles are conspicuously larger 
OB the lower than on the npper aide. 

This description refers to the larger specimen figured; its form is slightly 
ohaoged by accidental pressure, and tlu' median hinder crest is injured, the eonse- 
qnenoe being a greater roundness of the periphery than it appears to have naturally . 
possessed. 

Another smaller specimen has a com]) iratively higher and slightly more ovate 
test ; the ambulacra are similarly phictd, and relatively of cqtial proportions, but 
the pores are less numerous ; one antero-latcrai has only 20 pairs, aud one postero- 
lateral 11 or 12 paiis in eaeh leriee. The graanlatiom of the lotfiMe and the sharp- 
nees of the anterior edge is in both specimens exaotly rimilar. 

Locality. —'Sear Ootatoor, in aydlowish sandy limestone. Only the two filmed 
specimens were examined. 

JbniMMoi».—Ootatoor group. 

6. HBMiann -vminn, SMictia. PL II, Fig. 1. 

S. testa ovafo cordata, tupra modice convexa, injra converiuscula, in tola auper- 
Jicie fere aqualiter at que cratnutcule tuberctUata, apice subcentrali, poatice paulo 
elevatiore quata antice, lateribut eoHveskueuUi, in parte anteriore rotundate mbtatm 
gulatk; omMaeru pn^tm^, mUm mtoiori htkrimot ad peripherUm vaUe 
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imlnetki regteaitm baeeaUbiia eimveximfuli$. 

Test orately oordiform, with rounded anterior lobet and somewhat angular at 

the sides; upper surface moderately convex, sides roundlj' sloping, cheeks and 
post-oral region sliglitiy convex, the latter is bounded on either side by shallow 
furrows ; entire surface covered with comparatively large tubercles. The auibu> 
hora are all deeply impressed, the anterior widest, Imt beomning eonrideiaUy 
narrower and shallower at the periphery and on the lower side. One of the poatero* 
laterals has about 20 pairs of jwres in a series, and is fully two- thirds as long as 
one antero-lateral, which has about 38 pairs; both pores in each pair are 
imaU« ooimeoted by a flue groore ; the pairs lie retj close togetlier, except the tew 
last ones which become slightly more distant and approach each other towards the 
middle line ; the antero-laterals form an anp^le of 95 degrees, the postero-laterals 
of 52 degrees. The aperture is one-fourth of the length of the test distant from 
ibe anterior end. The peripetal ftseiole is not diatinotlj traoeaUe. 

The greater length of the posteio-lateral ambulacra, and the rounded anterior 
pfriphery readily separate the present species from the previous, and the great 
number of small closely set pores in the ambulacra differ from those of any other 
kaownapeeiesof eqmlslae. 

Xoeoli^.— South of Movaviatoort ^ brownish nodular limestone. Besides flie 
figured sperimen, there is one very small (11 m.m. long) specimen from the same 
locality it is considerably moi-e depressed, but dues not diifer in othei respecta. 

JbraiafiMi. — Ootatoor group. 

6. Hbuarsb wiHtVAua (Vbrbe^. PL II, Figs. 2—3. 

18-16. Brunt iiufqiialu, Forbai, Tnna. Gcol. Soc.. UmJ., vii, p. IGO, pi. xix, iff, S. 
laU, JUmiatUr uL, fui DX^rbiga j, F»L Fraaf. ten. cret. ri, p. S07. 
IMS. J w iMi ir {A, i^D«Mr,C|fDiif.SbkfliMi,p.na 

S. ietta depretM hemtapherieot amUtu orMwIwrMniMO', md peripieriam mA- 
mgulafytti^flv plamda^lateriimftre m^orme eoueexe deolidbm, postice ati^usie 
truncata, supra dense granulata, strpis/timi' mih-lirru/ud', fascioln indietincta in- 
tifueta, infra (lUtinctius tubercul{/'era, regionc aiUe-oraii lateralUer plana out /ere 
eoMfooMaUa, post-oraH cowMxinimntla^ elongate ellipUea', veriiee wAemOrtM; urn- 
bul€Ktri$ valde inaqual^ut, mtlco antico supra modice concavo, ad perip/ieriam pro- 
fioi'lisninio, aed ri.r Itidore, atnbuhirnn antero-li'li'rfdlhus po»/iri.'i muUo longioributt 
otnni/iiti ierminutionibits truncatis ; apcrtura proj'i- iiuirguicm anteriorem tita. 

Test roundly rortlate and almost regularly convex, sloping towards the sides, 
posteriorly narrowly truncate and below generally flattened ; the ante-oral space 
being quite fiat or almost oonoftTe, and Che post-ond eloi^tely ofste and modeiB^ei^ 
convex ; the apsrture lies Toiy dose to the anterior margin, its diatanoe from ibe 
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anterior ambulacral farrow being ooe-soTcntb of tbe lengtb from tbe same point to 
tlie ami end ; the apex is oentraL Tbe upper nu&oe ii ntber ftasHj granidar, but 
as the giBiiiiIes very easily wear off, it genenUjr i^pears to be almoet Miiooth ; od 

tbe lower surface the granules arc, howeyer, much moro distinct. 

Tbe ambulacra are Tery unequal. Tbe anterior ambulacral furrow is aligbtly 
leae deep fium the othen, it to of almost equal breadth tiiroi^hotit and deepest at 
the periphery ; &om the centre to tbe fasciole arc 16 plates with small rather in- 
distinct pores. One t>f the antero-lateral ambulacra has about 30 pairs of pores in 
one series, and is very nearly or fully double tbe length of one of tbe postero-laterals, 
eaeh of whidi has ahoat 17 pores; the former dlTecge under anaiigle of IIS d^ieei^ 
the latter under 62°. Tbe pores in each pair are connected by a groove, sometimes 
divided lon^tudinallv by a raised line» while the low ridges between each fioUowing 
pair of pores are granular. 

Forbes in Ida ortgiiial desoriptlon giree tbe number of pores in tbe aaieio- 
aad postero-lateral ambulacra as less numerous ; they were probably taken flmn ft 
smaller specimen than the one figunxl by him, for in that one the number corresponds 
with that given above ; tbe proportions in tbo number of pores are iu butb cases 
Tory nearly equal. 

The same author further states that the ' frontal furrow gradually widens ;* 
this is due to an abrasion of the lateral edges near to the periphery ; the furrow is of 
almost equal width throughout in well preserved specimens, but it always gradually 
dsepens towards tbe peripbery. 

Zo<?a/f7j^.— Ootatoor, in a rather sanity, giey IfmsstoBo. 

IbrsMlioii.— Ootatoor group. 

7. Hemiaster kana (Forbes). PI. II, Pigs. 4 — 6. 

IftTO. Srittut rama, Forbes, Tr»M. Gcol. Sue., Lond., vii, p. 161. 

1866. Srmiartrr id., npnd P'Orbigny, Piil. Fr»ni;. ti rr rri !., \n, p. Stt. 

1858. Periaiter id , apinl iJcu.r, Pjntip. KchinUi. fuiui., p. HSJi, 

" Eetn. ambitu tub'Orbiculari, tub-angulalo, dorto elevato, vertice ttA'CentraU 
"Cpo9tko*J; tmAmiaerit prqfunde imprettU, mienhtaUraUbm loagioribMt kmeeth 
**lait»» jMilMr owOk: mOeo mMso ^rq^limis, Ms, taterOm shMMMBm^ iifftrm 

**tpa(io jiOfifnrali late ovafo. 

Length, \\ inch. Breadth, 1,', inch. Greatest height, \^*^ inch. 

"A very tumid sub-globose species, slightly broader tlrnn long, and rather 
'* angtUar in outline. The sides shqpe steeply. ISie anal extremity is suddenly and 
*'peipsndiealaily tmnoata The anterior and osntral fturow is rather. -wide^ and liaa 

" sides which appear to slope, owing to tbe rounding of the angles. This furrow is 
" not so deep as the latero-dor^uU ambulacra. Tbe anterior pair are i ft n ^yp^ late^ and. 

• figmfwIioMiaitnMMtnlwiMUM. 
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**tlie posterior orate, approadBiato inid tvydeep. bteltanMr m 88 pain of 
"pom in each series, plaoed on the lUqiea of the dBpraHkm; ia the latter 18. 

"Beneath, the surface is convex |x»qtoriorly in OOOaeflieiloe of the fimn of the 
"post-oral space, but the checks arc nearly flat." 

Sneib is ForTtes" desoriptkn of this tpemea. Whan euminiiig Torbes' l^pe ia 
1867, in the collection of the GwJogfwl Bociefy of Lomdon, I obsenred, tiiat it is 
closely allied to H. in(rqualig, bcintr somt wlint more- cnnvrx, particularly at the 
sides towaida the peripheiy, and also higher in proportion to the length. I do not 
remember the exact form of the petals, but the deeoription does not tally with the 
figure. Forbes calls the anteni-IsteiHla "lanoeolate" and the posteeion "orate;*, 
the figure shews them liotli truncate, quite as much so as iu the next spwies. 

We possess in our collection only a fragment (see fig. 1, pi. ii) which was many years 
ago presented by Mr. Ounliffe, aod irhkb appeen to be NAonUe to tlie present 
speeiea. The is somewhat deprassed, wi^ the genital plates weU preserved ; the 
madreporiform plate is so lari^f* as to rntirrly separate the pf)sterior r'v^ht plate from 
its oorresponding left one. The upper surface of the test is finely granular, the 
lower man ooarsely, while at the aides fiie gianiiles ax* nsai^ dNokte. Hie 
anterior pair of ambolaoift dtresge under aa angle of nearly 180 de gr ees, the 
posterior under an an;rle of about 60°; one series of tlic former has 25 pairs of 
pores, one of the latter about 20 ; in each case the smallest pores near tlic apex are 
indnded. Thepttirsarsmtiier distant, and the pofesiaesdiooiineoted by a groove; 
towards the end they slightly appmeh eaoh other, and henoe prohafaly Porbea' 
tenns of ' lanecolatc' and 'ovate.' 

The postcro-lateral ambulacra aie one>third shorter but somewhat deeper than 
tiie aniero-kteisla; Tba tmm. at the ftsdaAais as figured by Forbes, its posterior 
half becoming very abrnpUy eomtawted immsdiatBly after passing «nmd the aaiero- 
lateral ambuhicm. 

Locality and Formation. — The abore-noticcd fragment is from the soft whitish 
sandstone aetr Pondielieny, belonging to the Arrialocnr group, and it is most probable 
that the qpeoimea deseribed hf Forbes is fltaa the same locality. 



8. Il£MiA8T£B DIDICUS, Stolicska. PI. II, Figs. 6—7, & PI. Ill, Fig. I. 

testa ovato wdata, aploe tuAcentrali, eel postico, lateribm convesia potiice 

pauln altiore quam antice, medio rotinidatt' crist'ifo, fid (ermi»<t(ionfim rer/icnfifer 
tnmcata, infra conceximcula ; uudiqu<: yranulalo-tubei'cul{fera, tuberculia intra 
fi»eMamper^eMemditl«Mmu», adperipkeHam tifprwnma^ ii^ pmOo rnqfori- 
6m. Ambulacrig excatatla : mIw QMt€riori lato, UUerSbm tKbtOHmdatia, ad periphe- 

•riam mhu,i(just(Uo, ab opice vsque ad /asciolfim In una serie porta 22 inalructo, 
primis approxinuttitf uititaia caide dialantibuei ambulacria lateralibtu mtbaqualibm, 
( 86 ) 
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truncatid, anticit hnffioribua atque calde diceryeiUibu», poaticit brecioribut, apj^roxi- 
wtuUBt amiebw ad temiiuMonM tmnoatit. 

Tth is a species evidently closely allied to S. rana, but differing from it by the 
mnoih larger and more r^^olarlj orate shape of tlie fiMoiole, well dereli^ed tubercles, 
beaides the granules on the surfaoe, and by a greater length of the lateral ambu* 
lacra, provided with more numerous pores. One aatero-lateral is only about one- 
sixth longer than a postero-lateral, the former Laving about 85 and the latter about 
80 Mriea of pone in one Beriei. The pome an oonneoted dktinflt groovee, and 
OMiih pair ii aeporatcd from the next by a flue granular ridffB; the last pairs in each 
scries are somewhat more distant than the preceding. The antero-latcrals divei^e 
under on angle of about 116° to 122,° the poetero-laterals at the base under an angle 
of aiNNit 65% but aa they prooeed iMdnraria tlie an^ dee ica a e a to onfy abmit 
40 degrees. 

The tulM'ffles within the fasciole are about equal in size to, but distinctly more 
distant from each other, than those near the peiiphexy, while thne at the lower side 
■ra oonspknondy lai^. The idieelnafe raandel; lhaapertuTB about one>fifth of 
the length of the test dist-int from the anterior end ; the lower lip is very prominent 
and granular; the post-oral space much contracted near the aperture, coarsely 
tubercular. Tba position of the apex slightly varies; it is generally subcentral, 
MfoetimeB dightly poaterior. The anal end ia broadly truncate^ and the anna ia 
TWy near the upper end, as in ZT. rana. 

JjocaUtiet.—South-yfeat of Mulloor, South-East of Arrialioor, and Bast of 
Serdamnngalum, in reddiah fniDginous or whitiah sandstone. 

.FbfMafjo*.— Anialoor groi^ 

9. HnoAmiB oamnm, SkUetka. Tl. m, Tlga. S— 5. 

'11. testa ambilu angulate cordato, pottice aliquanto elmgata, medio acute 
omgiaakumttrlfMa atque jmuh deeUci, ad t ermm atkmm fere tefticalHer tedaagutte 
inmealas infrd regione patt-craU depltmata, aate'Oratt lateralUer cotmexiutcula g 

(iperfvra semiUmari, immersa ; svpcrjicic dktincle gramilatu et luberculifera, 
tuberculis ut latere u{feriore maximis, intra /a»ck>lam mimrilnu et diatcmtioribut ; 
apioe «mienhCeiUndi, ambutaeris prqfundkrimUt fmUM omMto ietim Hmikni 
eirmmdatit ; tuteo atUeriwe laii$$imOt ropide declivi ; ambulacri^ antero'laleralibut 

poidcis lonffioribus, ad frnninnfiones trmcatU ; prvnis avgulo 130" — 1 tO° dicergentibtts 
atque in una terie '6'6 — M) paria pororum ejckibeniibm, ailerii aiigulo circa 40" 

A. fpeefiea very closely allied to the last, but the apex ia more anterior, 
tbe ambolaera nnicli deeper* the poaterior intBr4anbidaoral spaoe oaxinated, 
the fltaoiole ia diatiniotly amaUor, the poaterior terminalioia ia lower, more narrowly 
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tnmcftte, the anus a little mote distant from the upper terminal oreat, and fhe 

tubercles, on the lower side especially, arc larger. In the number and idative ste 
of the ambulacra both species very n(>arly conciir. 

JjOcalUiet. — Is ear Karapaudy and South-West of MuUoor, in whitish or yellow- 
ish brown, rather coarse sandstone} tolerably common, at the tomer, appanutly 
rery rare at the last locality. 

Formation. — Anialoor group. 



Hem. testa parva, ambitu cordate^ovato, alta, apice suhcentrali, paulo anteriore, 
regione post-apicali mcdiana modiee elevata, rotundaie eub-carinata, poHiae trtutcala ; 

reffi<mibu$ anU^et pott'OraUbtu eo mvesi ut eut u; tvperfieU mtdiqut ikikete 
tubercttlifera atqiie in interspatiU minute granulala ; (I'bercvUs in latere inferiore 
muUo nuyoribua quam tuperis ; ambulacria prqfundis, inaqualibus ; mtlco anteriore 
latiatimo, laieribtu rapide declivibm ab apice ad /atciolam ports 17 »» una terie in- 
atruoiiB, ttdpertpktrkm valdg angmtato ae i$9qne ad aperlmnm exien&o; tmiMaark 
antero-lnteraVthHs consptcniter lonffioribiit qnam potticit : primts, pauhtm fe.rvosis, 
20 — 23, alteria ovatia, 15 — 17 paria pororun in «ma »erie gerentibm, ainbobut ad 
ternmoHonet angn^attt; anterioribut anffuloQo°, potterioribua ang. 45° kUer m dioer- 
gentibngj fiudola modtce mibUn t$tUt ttmlM. 

A unaU, mtSiar regularly ormte species, comparatifely Teiy ooaxsefy tabevni* 
laied and wiih Ihe anterior amlmlBonl anUnia nemarkably broad. In this last point 
the species naembles the previous one, IT. eristatm ; but it wants the posterior sharp 
iater-ambulaianl ridge and the ambulacra diverge less; the posterior are compara* 
titdy dMirtar, being abovt tbree-flftlia of fhe lenglih of tiie aatecior, they are elong* 
ately orait^ irMIe tibe anterior axe conspicnonsly flexuoas; ibe apex also is more 
central in the present species than in the Inst. The heisjht of the test somewhat 
varies, being usually equal to the distance between the anterior Up of the aperture 
and {he anal end; in the most depressed and one of the smallest specumens it 
only equals the distance from the lower lip to the posterior end. 

LocnUfij. — Xeip:hhourhood of Anialoor^ in ▼hitisli* flne-gtained wi^i^f^nft. 

FornuUion. — Arriaioor group. 

11. HehiASTKS nnCAir61T£ATUS, D'Orbigny. Fl. Ill, Fig. 6. 

No specimen of this species exists in our collection, and although much inter- 
estod in the quMtion, wheOier the apeeimen figured by D'Orbigny in Yoy. Astro- 
labe, Pal6ont., pi. V, figs. 47 — ^0 is the same, or not, as the one figured by the same 

author in Pal. Fran9. tcrr. crct., vi, 880, I had not lK«en successful in tracing 
D'Orbigny's type in the Museum at Paris, when specially inquiring after it in 



10. Hkmiasteb Pn-Lus, Sloliezkfr. PI. II, Pii»s. 8—9. 
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1867. The discrepancy betweea D'Orbigny 's first figure, in which theantero-, and 
p(wtero>laterol ambnlaflm an neaily of equal length, and his second flgwe ia which 
tiM pottM(0*]«lerals are scarcely more than twD-fifUu of the antcroJkterala, is so 

enormous, tlmt nobody, judging from flgureSj could suspect tin m to rf^prescnt one 
and the same species. Uowerer, as D'Orhigny's description better agrees with his 
flgoie in the FsL Tnn^sMo, and as ii is ver^^ improhaUe that flie Mmiattef has the 
Ulterior and posterior ambnlaom equal in length* I giro a slightly altered transcript 
of D'Orbipny's description and tlic fi;^ircs •whieh neenmpany it. I would only 
obscn e, that there is am apparent inconsistence between the figures 1 c and 1 e, as 
regards the posterior extensica of {he fhsddls. 

Of oonxsch yriA die uneertainly hefcro us it is impossible to oompaK D' Orbigny' s 
species with any of the species previously descril)ed. Tlie figure in the Astrolabe 
ekhifaits considerable relation to Jlemiagter cicimu, except in being anteriorly 
namnrar; hut that in the Fal^ntologie differs firom all 1^ the very small size of 
thcposteKKkteral ambulacra; the form and general character of the test is, how. 
ever, not unliko some specimens of //. crUtaim. 

Dimensions. — GiTatcst width 2U mm., length almost exactly the same, 
]ldg^t0'71 of the greatest width. Test hexagonal, scarcely* broader than long, 
with immded angles at the periphery, naraowed at the anterior and posterior 
extremities, the latter of which is truncated, its height is 0 71 of the width, and 
its lari?e transverse diameter lies at the middle, the flattened end Iw-ing surnninded by 
somewhat promiueut angles. Upper side convex, rounded in front, gradually curv- 
faignpwaids to the apex which lies somewhat in front of the centre; the median inter, 
ambulacral space lying between the a]>ex and the anal cud is also curved, being 
the liighest part of the test ; the anal end itself is obliquely truncate. The rounded 
circumlerenoe is most convex near the base. Anterior ambulucriU fun-ow rather 
wide and deep ; continuing from the mouth to the apex. Mouth transverse, placed 
near the anterior end. Anus longitndbally oval, placed at the upper end of the 
flattened area. Anterior ambulaerum straight, the pores in eacli pair being oval, 
oblique, and separated by a small tubercle. Lateral ombulacni rather large, deep, 
very meqiial, the anterior being doublet tiie length cf the posterior, rvj divergent 
(nnder an angle of 128 degrees) and slightly ciurved hackwuds; the imriferous 
zones are bi-oader than the interspace separating them, and the pores themselves 
are transversely elongated, fasciolc in general aspect triangular, narrowly 
tmncate posterioriy. Tabensles numerous, considanbly larger below than aboTe^ 

The form of this species might lead to mistaking it iot M. ratio, but it is readily 
distinguished l)y its more mark('<l hexagonal sluipe, and is V(>ry' much elevated ])0.ste- 
riorly, by the ajiex Innng onteru-central, the anal area much sloping, and the lateral 
ambnlaGKa very imcqiuil. 

• D'Orbi pny irriten, " plu» lu]ge qoe limgue." 
■ad tbqr «ertaiDl^ vxoeotl ouc-ball'. 
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ZomK^.— The species tn» obtaJned at PioiidieheRy, in beds winch Siooardnig to 
their iaiina are classed with the Seiuxtleil ot the white chalk. Judging from the 

similnrify of the sptK-ics lo the three prccedinsr ones, I liave little doubt that these 
beds bc-loii^' to the Arrialoor groop, and, therefore, D'Orbigny's detenuiuation oi' 
the group is jierfectly oOEMOt. 

II. 6«HM.->EPIA8TBB« D'Orft.. 1858. 

PaJ. Fniii9. teir. cret, torn. VI, p. 186. 

This genus includes a number of species of the usual spataugoid cordate shape, 
wUh the ambnlaexa sh'ghtly imprasied, the Baterior snloiis bdng abaUow, the poms 
in the zones equal; the surfiuM granulated, ^^itll intermixed sub-equal small 
tubeivles ; four genital ])Iat<'S in contact ; fasciolc absent. The last nc!»alive charac- 
ter is the only one which separates the genus from Micraster, possesiiiug a sub-anal 
bsoiole. Cotteau (Synops, £oluafd. Ibss., p. 860) ooofliden tiiis difference as not 
sufficient to constitute a distinct genus, and unites, tlu'refore, lioth under MicratUr. 
IIoweM'r, so lo!);,' as the chanictcr of the presencv of a fascicle is constant, it sbould, 
I think, deserve value similar to that which is attributed to the presence of apcripetal 
IhMBole in Memiarierf and its Yvrj dose ally, Periattert whidi latter has in additMH 
also a lateral fhsclole. The distinction of all tlu so genera is eatitdj baaed upon 

the presence or absence of u c(>rtjuii kind of fasciole. 

The species of Jipiaster, as likewise those of Micratlerf arc cretaceous, wi^h 
tiie ezoeption of Lanbe's Werutfer brevt$tella, wfaidt ooous in tertiary beds at the 
Murray Cliffs in South Australia ; as no mention is made of the pieaence of a sub- 
anal fasciole, the species is jirobably referable to Epia«(er (ctngqware Bitsbh Akad. 
Wieo, Math. Nat. Kksse, lb69, vol. 59, pt. I, p. 192, fig. 7). 

1. Ept.\ster kobilis, SMiesia. PI. Ill, Pigs. 7 — 8. 

J£pHtiit. teatd dej^reate cordatOfOd peripheriam mib-rot iindaia, ambitu paulo undu- 
lata, postice auguate frimoate; ambutaerit pauh impreasu, «ub-Jlexuo»u, sui-aqua- 
libut, mtero-Meralibim tatde-, poHiek moeKw- dieerffeiitibm, sjpm mb-eeiUrtai 
(ttnticoj ; pons ffeii!(olif)ii.<t mngnia ; superficic sttprra minulissime graniilata, afque 
mtnute tuierculata, i^fera tubercul\fera, regione poat-orali prope labium perangtuta, 
d^fimatOt potUee paulhtUm etnata; apertura rodundaie ; oho wb-rotundato, 
«d Moiyjiiaw miperiorem regbmtt imteramtulaeraUt e<mve»imatmlm tilo. 

This is oaie of the most beontiflil and most peiftot ^eoiea of Bpatangoids famad 
in the South Indian eretaoeous 4epo*fts. It has a deprasaty oocdale shi^ witii tte 

anterior sulciis ^ rry sh^'btly marked; the m:irtiiii is roundixl and th(M>ntireperipherj' 
slightly uudidating ; the apex is somewhat anterior to the centre, the p<»t-apical 
region very little elevated, and gradually curved to the anal end, which is rather low, 
( 90 ) 
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narrowly truncato, and sloping inwardly below the rounded anus. The chocks arc 
flonTeK; ilie apertan is mnmdly omd; tbe postHMnl ^aoe nib-i(iui9iilar, flat ante- 
riorly and very narrow at the lip, slightly clevntcd towards the anal end. Tlie upper 
surface is covoml with very minute grnniiles and lino tulM^rclcs, and the lower is 
ooaraely tubcrcukur between the granules, except towards the hinder end of the 

poBtKxal arak 

TIm ambudaem are slightly impreBsed and somewhat flrxuous ; tbeaatara^IatenlB 

diT«Hge imdflr an anplc of 122 dcj^rccs, the postcro-latcrals under an angle of alx)ut 
68 d^greei* but at the base they actually diverge under a much larger angle ; the 
fimner have 86 pain of pores in each series, the latter about 80 in the anterioar and 
96 in the posterior zone ; the pairs are separated 1 un ulcs; in all wises the porea 
continue to n'mjiin traceable on the anilHilacra, although further on they become 
less distinct and more distant. The genital plates have very large opeuings, the 
anterior left la the nnalleit, tiie madfeporifonii one the largMt, the two lower ones 
are wider apart and narrowly in contact. 

Localities. — South-West of Mullonr in a f'ciruL'inons sandstone, East of 01a- 
paudy in a sandy {x)Iitic rock; very common at both localities; rarer in the neigh- 
honriiood of Ean4<aiuly and East of Serdamungalum. 

jFbfNMliiMi.— Anialoor group} appaientlj a veiy ohaiaotaistio fiMal of this 
diviBum of the orelaceous beds. 

m. <?M««.— CABDIASTEB, Ibrtet, 1850. 

Teat oordiform, moderately ambulaera unequal; anterior salens dis< 

tinot, mais^ned by more or lees strongly angulated edges ; lateral ambulacra open, 

the pore; com]>osin<^ the jiosterior pairs in each series; often lander than the anterior ; 
apical apparatus ovate, elongate, composed of four genital and live ocular plates, 
the two anterior genital plates in adranoe of the junotioc <rf ihe anteoJatval 
ambulaora; sutftoe more finely tulierculated and granular ahore than bebw, hut 
generally with some enlarged fn1)erclcs nlcrii; tlu' (wli^es of the anterior sulcus and 
about the apex; aperture transversely kidney -shaped ; anus postericHr, Tertically 
ovate ; a lateral fiwdole passing all round near the hnrer periphery is said to be dia* 
xaeteristic, bal it Is not always distinctly muked. 

This trenns was proposed by Pi-of. E. Forbes for the wfllAnnwii C. 'tn'oiclnjl'm, 
(Leske), (= C. granulo»ut, Goldf.), and is easily distinguished by the alwve-uoticed 
characters firom both EotaUer and HemSfneu^t the latter shows a similar ineqaal* 
i(y in tiie siae of the ambolaoial pores, hat it has the giannlation of the smlMe 
equal, and dcx-s not ]y>ssess a lateral fasciole. 

All the species of Cardimter as yet known are frftm cretaceous beds; two occur 
in the uppermost bods of South Indian cretaceous deposits, and both are new to 
seienoB. 
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1. OiaounsB fmmAua, JSioliedta. ¥LIV, Figs. 1—2. 
Card, teata elonffatee(»%Matmodkeelevaitt,<g»ieeatUer^^ 
paulo, ad peri^^eriam pn^imdet taccavalo atqtte fere verticali, lateribm rotmidate 

angttlatu ; rcff'wne med'tanct infcrnmhidacrali ac postapicali mih-anffuUtta, tennina- 
tionem versus declici; lateribm teatte convexe declivibua ; aperlura transver$e otali, 
magnot immermi; regkme pott^raU Utrge evata, noiwexhuemla ; miferftiei* mpera m- 
4BqmlUer granulifera, ad tq>ieem alque ad tmgutot taferales sulci antici tparwe iuber- 

pulala, infra rrfjionihun anfirlft et Inlfralihiin itparsfi, rcg. post-oruli flfiinh's mintititisqufi 
ItUierculata ; poris ffenilalilius nutgais ; porit in aerie postica ambulacromm antero- 
taterolhm ik mim tmtieam eamponentibiu mntto m<^oribu9, inter te ttuB^uoHhie, 
sulculo anguato l^emjimetit, paribus Hnffuli* por<trum terie gramtlata separatit; pork 

in seriebita ambnlnerarum ponfi yo-hifrrnVnim j)riiiio eliam rnhle iiuvqiialibtta, pouted 
peripheriam versus aub'icqualiOua ; J'aaciola lutcntli ad periplteriam tita, minuiit»ime 
gramd^era. 

Test dongately oordat^ most derated along tiie eentral longitndinal axu, with 

convcxly sloping sides ; appx antero-ccntral ; anterior ambulacral suleus first shallow, 
tluMi Aen- deep and rapidly descending to the periplicrj', its lateral antrlcs somewhat 
rounded ; mouth hu^c, somewhat imnierscKi, rather anterior ; post>onil spaee much 
doaigateb oaraveac. Hie upper surfiwe is ooveied witii rerj fine and slightly larger 
grumlefl ; near the apex and akog the inn( i side of <he angles of the anterior fiirrow 
are some large tubercles interspersed; the lower surfaee is sparingly, but on the 
anterior end and laterally rather largely tuiM^rculated; on the po8tH)ral region the 
tubercles are, except near the aperture, smaller and oloaer together. All tiie fixir 
genital plates have very large openings ; the madreporiform is the largest and is in 
immediate eontnet with all the other three. The ambulaeni •rradiially l)ecome very 
indistinct towards the periphery, the autero-laterals diverge under an angle of about 
188 degrees, and the postero-laterals under an angle of only about 40 degrees. In 
the former the jxin^s composing the posterior series are much larger thaa tliose of 
the anterior series; they are situated in a sli'j:lit depn^ssinn, and the inner nf them 
are again smaller than the outer ; both are connected by a smooth groove, liut eaeli 
pair is separated ikom the next by a row of granules. the posterior ambulacra the 
pores arc first also very unequal, but towards the periphery the diflbienoe in siie 
becomes less conspicuous; the pores in each pair are situated towanls each other so 
as to form an angle. The fasciole runs quite close to the periphcrj-, and is composed 
of Tery small granules. It is only partially traceable in one out of three s{)ecimen8. 

The elongate shqpe* very gradual slope of the sideai, and tlie great inequality 
in tlu> atnbulacral pores an good distinguishing diaiacters of this speeieSi as oqdi> 
pared with others. 

J<0OsU<ii0s.— Aniiloor, in grey, fine-giained sandstone ; near Korajiaudy, in a 
ydhnrish xather ooarse sandsiioiie; and in a browiiish sandy-oolitio rock near Ohp 
pimly : one spceinu n from each looaliiy, the largest is from the last, ftn^ has a 

length of about 70 mm. 

Jbrma/«on.— Anrialoor group. 
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2. CABDLiSTEa BBOUL&Ris, Sloliczka, PI. IV, Eigs. 3 — i. 

Card, testa ambit u reguUiritcr cor da to, dcprpnnp mnrexiu^Cula, ad 27eripheruim 
»ubrotundata, apice subcentrali; attlco anteriori gradatim pro/undiore, utruique 
OHfittMo, regkme eeiUnM pott-apioaU pamlo elevala, o<mvespituef$la, dseKvi, poHioe 
fin verticalUer trtmottia: Uftnimta immeraa, area poat-orali elongata, cotmem^s 
tuperjicie iixsqiiaUter granulata, ad anguloa sulci anterioria tubercuJatn ; apice 
eUmgato, »ub-lubercul\fero ; ambulacria antero lateralibua valde (140°) dicergenlitrtM, 
pMtioia c^pproximaii§,porittgriem mttlcam et^'mque amMaoH lateraUt oomgxmen- 
Mtet fit Mrlmpottieam JbrmtmUbut mimtribut. 

The very rc^ar cordate sliape of this species, with its lU^it nfper convexity 
and roundwl pcriplipry, readily distinguiiih it from any other knomi one. Prom tlif 
last species it also ditTers by a somewhat more elongate or extended apical disc, behind 
wUofa tihere is a low erett nmniiig in an easy crave to tiw anal end, wtiksh appean 
in a side vfew somewhat bout Juwnwards, as are also fhe antoro-lateral lobes. The 
post-oral area is elongate and rcry distinctly convex. The anterior ambulacral 
fiinow gradually increases in width and depth, until near the periphery it rapidly 
desoends to the month. He pores in the anterior Bones of the amlralacra are 
oonspicuously smaller than those of the posterior. 

Besides the typical larger six^cimcn, there is another from the same locality, 
very similar in form and in the distribution of the ambulacra, but the anterior 
tanow has tiie latenl angular edges rnnoih leas distinct; tiilai» honrever* Augr be 
accounted for by the specimen having tho entire surface TSIjr mnch tpom off. 
None of the Hpecimcns shew the extent of the lateral faadole. 

JjocalUy. — Near Karapaudy, in coarse sandstone. 

AfNMiMim.— Axrialoor group. 

IV. <3>MMi».p-H0IiASTESk J§m^ 1886. 
Desor, Synop. Bchuud. loak, SU. 

Test cordiform, with the anterior nnibulacral sulcus generally shallow and 
lioad, not distinctly angulated at the sides ; the other ambulacra not impressed, 
•oaioely petaloid ; pores equal or more often unequal, and porifeioas Moes extending 
to the pei^tdMiys sploal appasgtos elongate, -witfi Ibnr genital and itvo oaahr 
perforated plntes ; a]>orturo transversely ovate ; anus near the posterior upper end; 
surfiMW imequaUy granular above, more or leas ooaraely tubercular below; no 
fiMoiolBa ue pnsent. 

The genus is almoet confined to the cretaoeoxis deposits. Forbes described one 
species ficom the beds near Pondicherry in Trans. GeoL Soc. of London, vol. VII, 
p. 159, pL xix» fig. 4; there are three specimens of it in the Qoological Society's 
ooUeotioDfl, but vniiwtnnBtelgr none in our Ifnaonm.. I, fhenlbnb give copies <tf 
Fio£ Forbe^ aooonnt of the speoiaa and of hia two flgnvea. 
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1. HoLAsmB iinnoin» IMm. F1. IV, Vig. 5. 

*M. eordaiuBt ii^hUt pettice atHor, txktmUate mtdtt oUtue rof^rafo, i^fiv 

* ^foHo jpodoratt eoopesot tuiearmata. 

* Length 14 iDolk. BMadthHinoh. OimtMt hei^t 1 inch. 

♦Very rc£»ularly heart-shaped, nearly as brood as long. Back most convex 

* posteriorly in the space between the two postcro-latcral ambulacra. Behind, the 
' highest part of the body contracts a little osj if pinched in, and is narrowly truu- 
'catedaitheuiRl«xtr«niHy. The anterior eztremify is deeply cordate. Hie aeries 
' of pores forming the iimlnilncm gently di%"erge, and almost all nojirlv equally. In 
' tsach series of the four doi-sjil ambulacra there arc about twenty-four pairs of open 

* pores, the last five being placed distant from each other. The pairs of the several 
' series are not oonneoted by groores. Theaaal are* is TertaoaDj oUong. On the 
' iindcr surface the most immiinont pnrt is the post-oral space. is oblnncr, very 
' convex, and lias a tendency to carination. The autoro-latcral portions (cheeks) 

* an rather tumid. 

* The nearest idlies of this gpeoiea are the HoUuter auborbietiiaria from the 

' upper chalk of Maastricht and equivalent formations. That species, however, has 
' the apex of the back in flic rci^ion of the ocelli. The Indian species ha^ a nar- 
' rower anterior groove. It is also allied to the Solaster VBardyi of the Neochatel 
■greenaand, hut difBan hi the diq^tioaof the amhtthtonu* 

See Del or, S}iiop«. Eehinid. fow., p. 245. 

The CjssiTin.TrijE, as aiTaiif,'cd by Dcsor, include Echinoids of moderate or 
rather large size, variable in sliapc, round or polygonal, canvex shove, flat or 
dightly ocmoave helow, (wmed with amallj mostly unpcrforated, tuberdest 
surrotinded with rather dpoji nr(>oli^', <mn\'\ above and usually larger Ix'low ; the 
apex and mouth are very variable in position, very often sub-central or ezcenteic, 
the former composed of Ibur genilal and five oonkr plates, the htter angnhv or 
pentagonalf mmranded nith lobes or not; ambularra pctaloid or sub-petakid, 
sometimes nearly conlinuous, but not situated in depressions, the pctala being open, 
though always somewhat contracted towards their ends, they are all of equal or 
•voy rimihr shape; Che porifimnis amies* often re-appear hotter marked near the 
peristome of the months ; no jaws are present; the position of the anna variea he« 
twcon supra-mnrt^innl, posteriorly temiiualt or uifia*iiiarginal; the spinea an moaUy 
thin and small, longitudinally sti-iatcd. 

• Ttte nta* baeol mftta or flmotlk liw bMS propoMd I7 Oaaor ftr tbt onl MBbalaeik is oaancetioo with 
tbtonllota. 
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Desor proposed to separate the fiEimily into three sub-divisions, which appear 
to feqnin some altemtiooa. Tbe cAMAnumn aboM, I iMakt be entirely ozduded 
and ftirm a special section of EcmsosF.iDx, or a sepamte fiunily. The ramaining 
genera might be classed in three siib-familirs. 

1. cAS9Ji>ULii>'M, with the onul opoiiing situated in an upper or terminal, 
mow or leas distinctly pranoanoed depcesaion, generally of a somewhat larger rite 
than the anus itself. Hie obaxaoteristio genera are OcuMuliu, JBciiaobri$9Uf, 
Oatopygns. 

2. £cjjj.\oiuMj'jy^, with the anus situated inferiorly, more or less close to the 
poeterior end. and ^iritli tbe marglnB sbnple, sometimea iligbtly flkpuDg, but wiChottt 
any special depression. Echinolampas, Connchipetia. 

3. cLAriASTsix^, with the apex of the test somewhat elevated, tbe pores in the 
anterior impair ambulacrum lomewbat different fitom Uioae of the rest, generally 
■mailer, and with the anus sitaated inlMody snb^nuginaL 

Tlic first and second sub-families are eonsi(lerc<l by Dr. Wright to form distinct 
families, under the names Ecuixobrissidjb and EcHisouLMfiDMt but judging from 
tbe variable position of the anal opening in other flunilies, as, for instanoe^ in 
tbe EcmnnaanBM and Btmnroxm^ I aoaraely think that the eharaetor ahonld 
leceive primary importance in jKiint of classification. 

The Cassiovlwx ore known from the Jurassic period up to the present time, but 
tiie munber of recent species is not very great ; the masbmutt of dsfalopmanft lUla 
in Che oretaoeoos period. 

In t!ie South Indian deposits the first sub-family, or the r.issrnrr.rx.F, is the only 
one represented, namely, by five different genera : Caiopygua, Botrio^j/gus, StigmatO' 
pygu9, N^ieieolUttt eaob irith one, and OoMMMm with five speaieas 

v. Omw-^^OATOPYGUB, J9tmS», 1884 

Teat of medium size, generally sub-cylindrically ovate, modoratoly elevated* poa- 
teriorly nearly vertically truncated, often with a slijjht projection above the anus, 
which is situated at the upper end of the truncation ; below ilattened, surface veiy 
finely tuberoulated ; movth and apex generally ezoentrio, the former pentagonal, or 
nearly so, surrounded by five lobes, the latter composed of four perforated genital 
and five very small (xjular plates ; anihulacra sub-petaloid, pon-s distinctly yoked. 

The peculiar more or less cylindrical shape of the test easily separates this genus 
Ikom all otiier OjuBomoMt esoept Ootopggvt wfaibh merely difflm bj hating the 
potes of the ambulacra not yoked. 

Until very recently all the Catopygi known were from cretaceous deposits, of 
which formation the genus was considered to be particularly characteristic. The 
emeptiom rafera to a speeiea, 0. dtgmut deaoiibed Laube from tevtiaiy depoaitB 
of the Murray Cliffs in Australia* (eon^ Steb. Akad. Wlsn, llaUi. Nat. Ehne^ 
vol. lix, pt. i, 1869, p. 190). 
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CAT0PT6T78 8UI.OAtKU.T78, StoltCzka. PI. IV, Figs. 6 — 7. 

(7. t«$ta tubctfUndrica, modioe elemta, gupra convexituoulaf jptwte potteriore 
pamh laHore atque altiore, ad ferminationem trtmeata, aupra amm prntMrnm pro- 

dueta, inflra coneaviuwule planaia; euperfieie undique dense enmhuptegrmtd^irai 

apice valde eccentrico, antico ; ambulacria inccqtialihm, latiuscnlis ad terminationet 
externa* modice contractit, aniioo paulo kmgiore quam duobua antero-lateralibut, 
dasim potUoU Urng Mmk , ai^Hh 4ff diBerfeniiiiieg tonit pori/eru aliqtumto de- 
pmm, stimmititaero nulla ad marginem peripheria extento i fatde it^eriof^pttmala, 

circa aperturam paulidum concnrlusciila ; cjfMrtefa mib-W»ir«U, late pentogtma, 
lobis parcis tubcrculiformtbiw circumdata. 

This is one of the smallest species of Catopygut known ; it diflbnfitom all others 
by tlie very eoccntrio porition of the apex, the maiked depfenlom of the porifennu 
»mflR of the ambulacra, and the comparatively strong granulation of the vtxAa^ 
The lower side is flattened, sloping towards the periphery, and rouiul tlic aperture 
it is slightly depressed. The aperture is slightly less eccentric than the apex, sur- 
loimded by five ntaSi tabereidi-fiamlobet, and althongli ito ezaet slupe it not vwy vdl 
traceable in cither of the two B]H;cimen8 examined, it appears rather to extend in bfcadtll 
than in length, the latter case bein;^ the uHual one in other species of CatofJfgUt, 

ZocaUtjf. — ^Yermanoor, in whitish soft sandstone; apparently rare. 

FamoHom. — AnUoor group. 

VI. G«M«.— BOTRIOPYGUS, D'Orbiffiiy, 1865. 

The species of this sfenus are distinguished from allied CAssiDCLin.r. by a usually 
moderately depressed ovate form, being rather narrow in firont and gradually broader 
towards tiie postisrior, generally rounded, end; the vpa. is ecoeatdo, anterior, the two 
posterior ambulacra often Homt-what longer than llie anterior, and all extend 
nearly to the peripherical edge of the test ; the pores in each pair arc unequal and 
yoked ; the anus lies at the posterior cud, and is verticuUy ovate ; mouth eccentric^ 
pentagonal, mimnnded by more or less distinct lobes, alternating with the elongate 
oral ambulacra. 

^Vith one or two exoepUons, all the speoiea as yet known are fiNon oietaoeooB 

deposits. 

BoTniOPTGVS ap. indct. PI. IV, Fig. 6. 

I mention under this name a very imjjcrfcctly preserved specimen of a Camidu- 
lid which appears to belong to the present genus. The test is ovate, broader 
poateiioily than anteriorly, modemtdly defweesed, with a rounded pet^dieiy; the wpa. 
is anteriorly eccentric, and somewhat raised above the other ])arts of the test, as in 
some species of Faufasia or Archiaoia ; the two posterior ambulacra are very much 
longer than the three anterior, which appear to be sub-equal ; the pores are yoked, 

< «« ) 



Digitized by 



OP BOXTTBEKN INDIA. 



Init appear to be nearly equal ; the anus is vertically elongated, ovate ; it lies at the 
posterior end, on aboat tlie lenel of flie middle liri^ of the teit 

The aperture is very much anterior from the oODtre ; it appeals to In teifpilaily 

pentaj?on;il, sliu'litly broader than long ; Init, as tho superficial part of the shell is 
entirely removed, it is not seen whether any lobes were present or not. On the upper 
aide tbe entire snrfeoe of the teat is alto r»f mnoh won ofl^ and Iwnoe the difficulty 
in diaaflteriamg the specit?s, but its form is so well marked that it will be oompui^ 
tirely easy to recognize it, should any Ix'ttcr specimen be found in fittme. 

JjocalUj/. — In a whitisih caloareous sandstone near Arrialoor. 

J f hri iia /ig is.— Arrialoor group. 

VII. Geuw*.— STIGMATOPYGUS, D'Orblffny, 18M. 
Pal. FraD9. terr. cret, voL vi, p. 331. — Desor, Sjnop. Echinid. fo«8., p. 896. 

Test of moderate size, ovate in circumference, hemispherical, lowor sidr flat, 
mouth nearly central, irregularly tive-sided, surrounded by five elongated, buccal* 
tnhnrolM, altenuiting with smaUer oiie«,wliiah are superseded by very distinot 
phyllodia; apes subcentral ; madreporiform plate large, porose, but notpvorided 
with a larg:** pore like the other throe genital plates; ambulacra petaloid, of 
moderate length, the outer row of pores in each lone elongate, groovC'like; 
•mis veitieally elongately orate^ dtnated at the upper cod of » long boltlei^baped 
depression; upper surface finely, equally i^^mnular, lower with coarse mammilhtnd 
tobercles, except alonj» the entire modian If ni^th, this l^eini; only finoly o-ranular. 

As remarked by D'Orbiguy, this geuus is closely allied to Cawiduius, although 
the above noted oharaotetistio somewhat diflbm from that reoorded by tbe oelebtated 
neoflh Mifbor. The position of the anus is in both genera very maoh the samob 
at the upper end of a longitudinal doprossion in the test, M'hile the principal difTer* 
ence lies in the form of the apical disc and the composition of the petala. In 
fldi ebanetn tbe genns agieee with SMiHmtkmg, dittoing ftoax it^ howvrer, by tlie 
position of the anus. 

D'Orbiirny, when framing his characteristic of the genus, evidently regarded 
the Indian fuiisil as the typo of it, but he also referred to the same a European 
apedes nader tbe nsmie <d St. gmleaku. Deaor (Bynop., p. 988) plaees the speoies 
in Rhytichopi/ffug, "hut, strictly speakin;r, it does not agree much hotter with that 
genus than with the present one. It would be useless to speculate on the generic 
determination of Si. galeatut, until we know whether the sise and form of the 
anus is strictly oomeet, sad not misrepreeeated, as it oartainly had been in the ladim 
qpeoiess bssides this it is neoessaiy to know tbe flbanoter of tbe gnnnhi stmctnn 
of tbe lower sozlboe. 

Vhe tmlf other species wbkh Desor (L eit.. p. 297) admits in ^igmatopygut ia 
JVtefaoWM imaU», Borign.* whicb spsoiflo nams^ altboag^ eooplod with n diArent 
gsnsrio one» is fidle nnneeesaarily disnged bj Desor bito BenStkL 
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1. SnOHAXoproim buxui, (IMe^f, PL Y, Figi. 1—8. 

3140. XMMiilbrfVbirfifaib«)«faAi«,rorK,TVmOML8^ 

185fi. Stigmatopt/gvi tlaltu, D'Orb.. V«\ Fr. ir S rr. cret, vi, p. 333, pL 9M, 
1868. „ „ „ i)c«iir, Syn. l^chiiiid. fo««., p. 927. 

St. tetta ambitu variabili, elongate teu late ovala, alque plm minmve elata, 
upke cgMrterofw mibemtlraiaimt epporiiUf mo clnv^oto, pan», 0d terwfaal iwm 
angmtatam miperam depre»»ioHis pyt^ormis tito, marginibu* lateralibu* deprestionit 
.anali« tranwerae irregulariter aulcatia ; luperjicie fupera atque regione longitndinali 
mediana i^fera minute granuliferot parte reliqua/aciei inferiorit cratse tubercul\/ei'a, 
(nbereHlU areola dkHneta cireumdaiie; apertura irregulariter pentoffona, tuberatUt 
fniHqtie rnitjorUiue, atpie aUeria paulo minoribut interpotUit, ambobm eloHfaikf 
dretmdata; ambulaerit petaliformibiu, aiitico Umgusinto, duobut jfoetidi brev Mmk. 

Long, upociminiii muimi 78 mm., Utiludt.' 00 mm , altitndo 33 mm. 

This species is Teiy variable in shape and also in height, the former changing 
firom eloDgately to rather broadfy orate, whib fha ddes are in younger specimens gra- 
dually, in older, or perCeolilj adult onei, nthier abruptly, sloping ; the lower wAm 
is flat, slightly depressed round the npcrtiire, winch is central, sulipontagonal, 
surrounded by fire largo, subpiramidol, and fire intermediate, smaller, elon- 
gately diamoiid-alMped taibwole^i or nUiier flattemed ridges. The onl ambnlaoni are 
mil detdiqped, each oomposed of fhxee or four inr^piliurly placed small pores, one 
series extending along the outer martritis of the smaller tubercles, Mliich the 
ambulacra surmount ; the two branches are connected by a few larger scattered pores. 

Tl)i9 ivbole tq^jMr and fhe longitudinal median region of the hmcr dde an 
finely granxUar, the test of the lower mixfiioe ooarsely tuberoular, the laige inam> 
millated tubercles moro or less extending on the oral prominences, while to\rardi 
the loargins they gradually decrease in size and pass at the edges into granulca. 

The apex is centnl or rery nearly so, composed of four genital plates, of whioih 
the two posterior and the left anterior am largely perforated, while the right 
anterior or the madreporiform is largest, porose, occupying the w holt? centre of the 
apex, but it has not a larger opening. Ihe petala are very unequal, none of them 
estending even within dose proximity of the periphery. The anterior ambnhormn 
is the loogest, the antcro-latcrals arc slii^htly shorter, and one of the poetero-latends 
soarosly exceeds tliree-fifths of the leui^th of the anterior impair one; the antoro- 
latenls diverge under an angle of about 115", and the posteriors only under an 
angle of 46*. All the petals am Teiy muoh narrowed towards tiieb ends, and 
the ambulacral space between the poriferous zones is generallj alig^tlj' Mgl*— ' 
than the adjoining interambulacral. The anus is situated at the upper, verv much 
narrowed, bottle-shaped depression, shallowing below as its breadth increases; the 
lateral edgea are maiked with tnmsvene irregular groorea; the margin of flie 
periphery below the anal slit is somewhat linguiformly ptoduoed. The '^"ff aie 
mostly of small siao* and closely longitudinally aulcated. 
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On the innpT surfjiKse of the test the interambulacial platea are veiy much 
twanea, tbiok, aomeiAal inegnhnlj thaped, wparated hf deep groorw; the 
amhulacral areas are depressed. Fig. 6d m pkta Y thmn 11m gnat number <tf 
•mail plates which surround the mouth. 

JLooalUiet. — Near Yermauoor, in a soft yellowish white sandstone with Tarioos 
COiopoda ; at OomanpoUiui and taaXbftut <of Ktndoor, ia a greyidi Mmdafcues 
TOty common at the two first named, Im lo aft liM last, place. 

Furmaiitm. — ^Andaloor gcoiqp. 

VIII. (?ej»H*.— CA8SIDULU8, Lamarck, ISOl. 

Hub genus includes a grmt nuralier of species, mostly of mfxleratc or small 
aiMk ovate or somewhat angularly ovate, moderately convex above, flat below, with 
the oial vegioa wnally slightly depressed; apex and rnonUi somewbat eooentiji^ the 
former composed of four genital and five, often iudistluct, ocular plates; the latter 
is jientagonal, surrounded hy five stronsfly marked lobes, bctwceu which the phyl- 
lodia are well marked, composed of only two scries of pores ; auus at the top of a 
mote or less oUiqiie tennmal Tstioal dBprasoon; ambalaom amall, adl^Nitalmd, not 
extending to the peiipbeiy of the test ; pores simple, not yoked or oonnocted b^ 
grooTes in each scries ; upper surface finely granular, lower with lazger tubendeo 
and a flattened, finely grauular longitudinal band through the centfe. 

Tb» OmUhM ooour in oietaoeoiia and tertiac^ deposits. Tbef tte npreBented 
in Soath India by four species, two of wbidk had been described as Nucleolite* 
by Forbes, who considered Pygorhynehut as a submenus of it. D'Orbig^ny, follow- 
ing Agassis, redescribed these two species under J^ygorhyuchut, and Desor, in hia 
Bjmofda (p. 299), quotea tiiem mider the mme genue, althongh at p. 997 be dia- 
ttnotly maintains that the species of that genua only oooox in tertiary deposita. 
There Bearcely appears to be any difference between Pygorhynchua and Cnssidulut, 
except that the former has the petals exteudiug to near the periphery and 
tiie pores in eaoh aeriea oouieeted by gfooree, or yoked, while the petela in 
Camdiiltis arc shorter, sometimes almost lanceolate, aod the pores arc not con- 
nected by grooves. The lower suriiEuse ia slightly dsfreaaed round the mouth in 
both genera. 

Bxrinff regard to theae diatingnishing ohanurtere, the Indian apeoiee appear to 

me to be referable to Cataidalm and not to Pygorhynchus, to which they were referred 
by previous authors. As a peculiarity of several of the South ludiau CasMuli, I 
have to notice that the left anterior genital plate is sometimes very small or almost 
obaoletev without a apodal pore, oc with only a alight indioation of it, but I do not 
think that the ohanctcr h sufficiently important to necessitate a generic separa- 
tion of these apecies from Cassidulua. Agassiz desorihcd in 1869 a new genus 
under the name of Ifeolampiu with only three genital plates, but the thin strno- 
tttie of the teat aod podtion of the nam, fto.» oonapiottoualy dUbr ftom other 
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CA88rDt:xiX.B. Liitken, in Lis Memoir on the Echinoidca in IBfii, states tiltt 
C<iAKichiliis and Rhyiichopygus should prohahly be uuittd, as Cass, canlbcearum 
combines characters of both, but Agassis subsequently separated that species as 
ftdManot genoa under the name S.1tfincJUiU»nipa». 

1. Ckuasmum OmaMXuajt^ SMiegta, TL T, Figa. 10—11. 

ObM. tegta late ovata, ontiM regalarUer roUmdata, jpoatiee rottmdate miBmi* 

guUita atque panlo latiore, mod'tce elevaUi, UtierHmt wnatiiimilitt ^ peripheriaisn 

ntbohtmn, infra jjliDinto, circa npcrfitram put/hihnn d/'prrum , ^vpra (Tqualiter gra- 
nulale tudercui<tta, it{fra crmse tuber culifera refficme mediana longttudinali ffra- 
m^^ra exeepta; apiee aperturaque pauh aiUiee eeoenirieit, primo taMU gem- 
talibut quatuor perforatis et quiiique ocularibus mullo minoribtu compomto, altera 
lobts qtiinquehrevibus crassis ciroiniditt'i, crfiis j/ln/Hodiin l/tfc oralig alleniautibus ; 
petalia mbaqualibut, antico longiaatmo, duubtts posiicit brecUsimu, quoque 24i — 27 
pont w WW tene eouHnentei regkme tmaU prqfmde lateque deprettOftmorohmdate 
oca to, sjiacioeo, injra vmrginem supcriorem aUo, a termmaUotte poaHea fire iertiuik 
partem Mint kmffitmdim$ tettm dutaute, 

A very oluuraoteristic species, notably distinct from all oflMr CamUmU by a large 
anal depression, while tho anus itself is situated near the upper narrower end of 
the rertical portion of the groofref and is of a largely ovate shape. Tho test is 
moderately and ahnost uniformly couTex above, finely tubenmkted, below flat and 
ooandj tuberoulated, except along the middle, which ia slightly elevated and gmrm- 
lar, somewliat depressed round the mouth, this last being surrounded by five short but 
rery prominent lobes, alternating with the broadly ovate phyllodia. The petals are 
coiuidecablj namnrar tmraida their enda, aabeqnal; the anterior impaii one ia the 
longest, and tiie two poatenor an slightly the shortest ; each has 24 to 27 pores in a 
series, and the outer p<neain each are slightly more transversely elontrute than the 
inner; the ontero-laterala diverge imder an angle of 14ti\ and the postero-laterals 
only wider an an^e of 46*, bat as aeon aa they have jiaaud the amHt the angle of 
divergence rapidly changes to 55*, the posterior part of the test being aome* 
what broader than the anterior, which at the front is regularly rounded. The 
genital and ocular plates are regularly placed, but rather diihcultly discernible, 
eKoept their porea. 

ZoMft'<y.— North of PiDodoopgDiaiii, in a aomewhat femginoiia eaitfaj lime* 
atone; not common. 

Jbma/ion. — Anrialoor group. 
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• 8. f Ca88ID17I.i» iBiVDSOb (FMt^. Fl. y, Pfg. 9. 

UML J ft i rf w Mn (rifftrifiiamO t-*^ Tariii^ ft— .Owl. Bw, UaA, ^8, ^ Ml. pL ri«, %■ «. 

No spwimpn of this interesting species unfortunately exists in our rollerfion, 
but 1 compared Forbes' original in 1807 and found it to agree with his deecrip- 
tiom and figme. I giro, thenfore, a copy of both. 

oTatos, gibboraa* Tortiae wiprMiialit maiigiiubiu deeUrilnUi ndco anali 
"lanoeolato, declivi." 

"Length 14 inch. Breadth I'l inch. Height 0 7 inch, 

''Oval, gibbose in the centre, with very abrupt sloping sides. 

"The highest part is in the posterior (inter-) ambolacral space. The posterior 
"extrcmily slopes rapiilly to the mm;;! n, and includes the lonf> anal groove. The 
" dorsal ambulacra are very regularly lanceolate and stellate. The pairs of pores 
" are connected by grooves, which are not easily seen, either owing to the imperfec* 
*' tim of the speoiineiis, or hem fheir haying been originally obsolete. The midsr- 
" surface is very concave. Tlic mouth is rather eccentric, and is surrounded by five 
"strong tubercles, between which radiate in star-liki? fashion five ovate ambulacra. 
**The.8pinigerous tubercles of tbc under surface are wry strongly marked." 

It will be seen horn the abore that Forbes allndea to the pnaenoe ct gtoavm 
bi>tween the pores of each pair in the poriferous zoom, but I could not ohserre them 
in the typo, and, in spite of the rather stn)ng concavity of the under surface, the 
present species is, I believe> referable to Castidulus ; it has uot the luug ambulacra 
of a Fi^forttfnehm. 



8. OABsnraLTO Eim, Stoliczka. PL V> fig. 12. 

C. tefta elliptica, nwdice cottvexa, regione post-opicali altiore, laieribtu vndiqve 
(irafliithn et conreximcufe decUc'thus, ad peripheriam subangulata, infra deplanata ; 
buperjicie tupera minute, it\fera crcutee luberciUi/era, regione mediana it\fera tcrobicu- 
Me grauuMo: ephe vatde eeeenMeOt atUieo; pelaUt MtBaBfMiC0HS» tbuhit tmtero- 
lat0raU6memteri9paulo brecioribns, primia circa 2^, alteria circa 28 ad 29 par ia poro- 
fum in uiifi seric coiithiendbm ; fttilco anali lonr/o, oblique descendente, profiiiido, nno 
ad terminaliouent ttuperam »ilo ; aperlura, antero-centrali, paulo immerm, margiite 
tewn aUquonlo «tawl» atque Mtu qumque enutkt quonm dudua onMets eeterig 
mtfforibus, circumdaU; am/mlaerb oraliiiu tUUmetit, porii In ^tiagwe ssris 
Umtibut, ml ittter te afpro*mati$. 

This is closely allied to the previous species, differing from it by having the 
sides (»f the test very irradually slopiiii^ towards the angulatcd periphery, 
the apex more anterior, tlie anterior pctalum sub-equal to the pobtero-laterals, the 
anal turmw longer and man sloping, and the lower anrfiioe leas excavated; the 
I ( Wl ) 
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form of the trst also appears to he soinowliiit more elongated, but this, is not ray 
distinctly seen in the unique, slightly injured specimen. 

The ftpexhas ft very large madreporiform plate, which is, V3a thetwopoiteikr 
genital plateau largely perfuruted, \vliile the perforation in the left, anterior 
{»cnital is very much smaller. All the pelala are conspicuously contracted towards 
their ends, and the outer pores in each series area trilie more transversely elongated 
than the inner ones, bnt then is no distinot groore traeeaUe between the two pores 
of each pair. 

Morton's C. epqvorcuB (apud D'Orhigny) is another very closely allied 
species, but it differs from the Indian fossil by having the apex and the aperture 
more centmL 

ZocaUtj/.—'Sleut Odium, in a hnwnish earthy limeetooe. 
Formation. — Ootatoor group. 



C. (rsfa rrassa, nrata, aiitice sub-rotinirlata, pnnticp rapirlf raiitracfa ofque ntt' 
gtute 8ub-lruncala, modice alia, supra fere unijbrme concexiutctUa, minute ted den- 
tiitime tubereul^era, regUme poal-apicali pauMvm vHwM, termimUumem po^ieam 
cergut deolM i omdMi mtb-rohmdaios fieie k^fkriore plamta, circa aperturam pauh 

depresm, reffiou/' mcdiana 8iibni(fOt0t ffrcn^ilif'^ra, lalcrali rrn.isins tubercula(a ; 
opice aperturaqne tccentricis, pauUttn tmtice sUU: pruno tabulU genitalibxis Iribtu 
aperie per/oratia alque quart9 amiitra antiea perforata eompoaito, tvUmlk 

oeularibiu vix dittmffuendh : peMU ad terminationea vix contrMtit, €HUieo Umgit* 
air/to, circa 34 poros in una serie gerente, cteteria circiier terfiftm partem loHffUltdiuu 
a/nb. antici breoioribua, inter ae fere (Bqualibua, quoque circiter 26 poroa in ana aerie 
gerente, porit extermt in quoque onUnepanlo lonpioribue qvam intemitfaednon Jugatia ; 
ano ad aummurn sulci analie^fere 9ertiealt»,dimidnm altUudinit teatta vtx tuperanHt^ 

sito, vtrcliorri, rcrliciil'f''f ornfn ; npcrtifrn poifof/oiif, lohis quiiiqitc tuhcrctiJifom^S^Vt 
craaaia circumdata, iihyllodiis ltde ovads, porta inteniia pamioribua quam extermt* 

SpecimiuU luuiini long. 32, lat. 21, altit. 17 mm. 

The tost is remarkably stronir and thick, ns compared with the size of this 
Hpecics, which is readily distinguished from other species by its peculiarly ovate 
shape, with an ohtosely rounded periphery, being rather rapidly otmiracted posteriorly 
and narrowly subtruncato at the end ; the upper oouTexity is almost unifimu, tlie 
prentest height being a little behind the npex, but from there the surface slopes 
gradually towards the anal slit, which is slightly inclined or nearly vortical. The 
anterior left genital plate is very small and scarcely perforated, while the three 
others possess large openings. The anterior ambulacnun is nearly one-third longer 
than any of the others, which nro very nearly equal among themseihres^ and none 
of them is contracted in any mai-kcd manner towards its end. 



4. Casssduxus crassus, SloHczka. PI. V, Figs. 13 — 14. 
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The antero-lateral ambulncra diverge, ai mually, undor a vory large nri!?le 
(about wliile the post^ro-latcmls form an antjlc of only about 'UP, which 

angle increases at the periphery to about Ui". The lobes round the pontat^nn.il npor- 
turo an iIm onusually stroog. The phyllodia wato, lw?iiig two slightly hr^^er 
pofM at their lMMe» between each two lobns all tiie lobes are connected by a raised 
i)iar£»in of the aperture. Two eonspictious swellings extend from the two anterior 
oral lobes forward, disappearing towards the margin. The lower median granular 
poction of the tett is also somewhat wteves, and the end Is in adult speeimeni 
considerably bent downwanls. 

Localitlrs. — Xorth of ruotloopoliinin, in a yellowish sandy limestone ; Arrialoor 
and near Amloor, in a coarse sandstone ; near Vailoor, in a whitish marl ; tolerably 
ooounon at the first, nure at the three other localities. 

JfanMrfio<t.»" Arrialoor gvoap. 

6. OAlflXDlTLVs PJLANATU.S, fForbesJ. PL VI, Fig. 1. 

18411. X«rlmltit§ f^iftrhynr^MtJ pttumtu*. Forlset. Tnmii. GeoL Soe.. Lead, fil, p. lOb pL ISb tf. 9. 
1S47. i>jt/rAjn)CiiwWiMi, Agaa*iti M«ai^4'0rbigny, Deior, tiMMlonin. 

C. testa ovnta, post'tce pan!inn roii/rnrtu, rlfpi-cfuie eOltoeiCa, pox/ opicem alt'mainKt, 
undique coavexe (ieclici, regioite aimti mblruucata, peripheria rotuttdate obttua, 
jif/hi nApbma, medio aetukn depretia, lateraUter eroaae tubereulata, medio atqve 
aepeffieie mpera deitee granulalim tubercuUfera ; apice gubeentrali, paulum antico ; 
poru* ffi'tiiliilihiin qiio/uor mim'/f /irrforctin ; pctalis ad lerminatlonca ria^ contractis, 
antico calerU inter se aubtequaitbus paulum Lonyiore, in una aerie pororum circiter 
itparinporonmffere»tet terte tm« petaiortm Uterelium porie etreUer 27 eompoaita, 
peteUe antero-lateral ibiia angulo \ V2°, poatero-latmUibug angulo 5i° dicergentibut ; 
tulcD analifere verticali, ovalu, breri, haud usque ad uiarginem peripherUe extenso, 
dimidium aUitudiau testis paulum tuperanle, ano latiusculo, ovulato; aperture 
pentagona, lobte ereetie e bvumd ate ; au^tUaoria ore^ue ehegate ovetit. 

This specrics is intermediate between C. eviya and erasstia, dilTering from the 
fomuf hy a more rounded periphery, subccntral apex, by an orate and almost rertical 
anal slit; fitom tiie latter, in addition to the last ehavaoter, hy a more hraadly ovate 
and more depressed shape. The lower side is not strongly but moderately concave, 
psp<H!ially round the ajjerture, which is surrounded by very strong lobes, wliil<" the 
oral ambulacra are elongately ovate, terminating with two larger pores between 
each two lobes near the edge of the month. 

XoooKfy- — Moraviatoor, in a dailc earthy liniestone. 

Formation. — Ootatoor group. 
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EL 47«mw.— NUOLEOLITEB, ZMMiwifc, 1801. 

Tlie qwefes <rf this geuos an inos% of Tcry bdmU 

ish shape, moderately elevated and conrex above ; posteriorly subtrimcate, below 
flattened and concave, with an ecc(?ntric apex and lanceolate, straight unequal 
l>etals extending to near the margin ; pores not yoked or couuected by grooves ; anus 
in » snpnior fonoir, more or leaa nearer the apex than the pocteirar end; genital 
pores four, ocular five ; mouth eccentric, somewhat irregularly rounded or penta- 
gonal, with the lobes cither quite rudimentary or mostly entirely absent; the oral 
ambulacra! pores are also generally xcry imperfectly developed. 

The tjrpieal NudeoSUt We the UMmth segcdarl j pentagonal, while those, called 
Tremalopygui by d'Orhigny, hare it someiriiat inegularly angular and oblique, but 
as no other difference exists in the tests, Desor sugs^ested to unite both under the 
former name. £cbinobru»ua has also a perfectly similar test, but the pores in the 
petak are jelnd. Bepresentativee of the genus are mostlj found in eretaoeons 
and tertiary deposits, only two or three speeies an known rooent. In the South 
Indian ocetaoeons deposits a solitary species ooeura. 



KvcLBOunss rvKLiXVB, SMieska. Fl. VI, Tig. 2. 

Ntie. testa Intr ci ilepres^e orata, post ice fntiirftta, «upm fere unifortne conrexiux- 
cilia ; apice eccentrice anlico; stiperjicie crasniuH luberculala petalit laiiceolutU, littobut 
potHek etsieria panto UrngtorSbm, mgiOo 46* ^^vergemt&mtt ftogme drm dwtdeem 
poria pororum exhibente, porit minhnis, approjrimatis ; ano in tulco longo pro- 
fitndoqite aifo, circa tertiam partem totiitu lonyitudinis lest<e a margine pontiro dig- 
laute ; apertura eccetitrica, pentagona, immerga, regione circumorali depressa, cers«4 
margitum operturm dedhi; petmUt oratHm indi^meG»t tuperfioie in/era poU-oraU 
Uuea irregularif ptmto elerata atque minute granuUita dioita. 

S^peeimmU mq/ori» hag. 15, lot. 11*6, altiludo 6'6 «m. 

The peenliar broadly oynte and posteriorly tmncate shape in cooneDtim with 

the depressed form, and the comparatively very long anal sulcus, separates the pre* 
sent little s{)ecies from all known Nucleolilcs whirli I have had op])ortimity to rnniprtn^. 
The tubercles are rather large as compared with the size of the test, and there is a 
narrow, elevated, somewhat irregular and finely granular line separatiDg the lower 
posterior half of the sni&oe and ocnineeting the edge of the apoture with the hinder 
margin of the test. 

Locality. — South-west of Mulloor, in a greyish sandstone ; only two specimens 
wpre found, the smaller of which, being the more perftrt one, is figured. 
JlbrHMifjoM.-—Aiiialoar group. 
( 104 ) 
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Family,— ECHI^'OCONIDJS. 

D'Orlii^n y, Pal. Fran9. Urr. cr«t., vi, p. 459j end GottMo, ibidem^ tome-vu, p. 10. 

Galsuud^, auctonim, cx-porte. 

This tuaSfyt u defined by Wright, Cotteav, andnumraoentatifton, adopting 
in part d'Orbigny'a Tiews on the subject, includes EoMnoids of moderately lugp 
size, circular or pentai^onal, hemispherical or conoid in slmpe, the lower Burface being 
flattened or ooncare, and the upper more or leas elevated ; the entire surface is oorered 
frith rather ■maU, perfiMrated, crenulated or smooth tnberoles, and intermediate very 
fine granules ; the apex and mouth are central, or nearly so : the former composed of 
five genital and tire CM'ular plates, the 2:euital pLntes heiiiir either all {MTforated or the 
posterior impair one is smallest, imperforate, rarely obsolete; the mouth is on the 
•loirar nde, immd* ot decagonal, with flight indsioos and fnlenially provided "m&t. 
jaws ; ambulacra narrow, continuous from the apex to the mouth, oompomd of very 
small, equal pores ; interambulacra hn)ad. T!ie ])f>si(ir>n of the anus is very variable, 
always eccentric, either on the upper or on the lower side, or sub-maiginal. The 
^anea are genenUy smaD and thin, longitodinaDy snlcated. 

Cotteau (/. ct7.) restricts the Camily to six genera, ' Eehinoeontu, Ditcoidea, 
Holecfijpus, Anorthop'/fjus, TUcuh, and Pygaster, all of which are extinc^t, oetrurring 
in Jurassic and cretaceous deposits. Of these only JEchmoconm with two and Holec- 
ijfpttt irith one w p edee find ropitieonlativee in {he Sonfli Twdiaii entaoeons depotlb. 

The cloeely allied Ecbjsoxbidjb, of which the typical genera Echinoncu9 and 
Pyrina were by d'Orbigny also referred to the present family, and of which some 
forms are still found living, diHer by their mostly somewhat elongate or ovate shape ; 
ihB apical diio isoompoMd «f only four genital plates, the periitome is mosUy Jm- 
gnlar^ pentagonal ivitliont inoMkm, and there are no jam piewnt. The only otiiar 
allied fcmily arc the Coirrnirinj: or 2) rs-.^vm: //>,»•, the members of which have an 
doDgate apical disc, the ambulacra meeting at two points ; they also have no jaws, and 
the mouth is eecentrio. 

Some of the Ecniyocoxro^ show in taftmal shape a very nuurked resemblance 
to the EcBiyiDjE, both in form and ornamentation of the test^and in the OOOtial pofli' 
tion of the mouth with its incisions in the peristome. 

X. Gemiffw— E0HINOCOKU8, Jity i il iii ^ 1788. 

D'Orbigny, PaL Franj. fair, cnt., vi, p. 48A. 

Gal«ritf«, Lamarck et auctonim. 

Test of moderate size, hemispherical or conoid, covered with small, Bubmammil- 
lated, orannlaAad and peffoiated tubercles, intermediate spaee finely granular ; apex 
suboential, composed of foor perfinated and one (the poataiior) smaller and imper. 

forated genital, and five ocular plates; ambulacra radiating from the apex, continuous, 
the pores in each pair very close to each other ; aperture central or veiy nearly so, 
decagonal ; anus marginal or inferiorly sub-margiuaL 
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All the epeokt at yet known are from oretaoeonu depodtt, ptttieulaily the 

middle and upper series <^ that formation. 

D'Orbic'ny's remonstrance against introducing Lamarck's name Oaleritea 
lor Echinoconu9 oi iircyuiuulias now, I believe, been almost generally acknowledged 
■s jiist> and the latter naaoe adopted. Desor in his Synopsis attempted to retain 
both, but the division is, I think, not admissible. 

Two species of tin ganns oooor in the Sonth Indian eietaceons deposits. 

1. BoamoooMTO cotif. oonovai .Brqmtef. IL TI. Fig. 8. 

ride d'O rb i g n y , ?nl . Frau;. ton*. onI., vi, pi. 61S, pi. 996 sad 997, igt. 1—7. 

Oalcrllrs ali<i;/al<;ruf, anrtorum. 

The accompanying illustration will indicate better than a lengthened description 
tiie probability wifii whieh the siDgle Indian example can be teXtmi to the well 
known Banpean spedes. This, although closely allied to several other upper ere- 
taccous forms, is distinguished from most of thcni by its very markedly clevat<'d shape 
and the broad, flattened under-suHaoe with a rather narrowly rounded periphery. In 
the Indian example these ohaiaoten are tolerably well madced. The broadly conoid 
form with a somewhat rapidly attenuated apex is quite identioal with the variety, first 
distinguished by dcs Moulins and Desor as Oaleritei pitramhhtUs, and described 
by d'Orbigny as Echmoconua aubpyramidalit, (compare d'Orbigny, L cit., p. 530, 
note by Oottean). Tlii8lbmia,liow«T8r,adaio«ied8edtoTCfnBentanenT^ 
of E. conkma, to lAioh also* I shoold aay, A MioonsM^ d'Orb., is undoabtedly 
leferahle. 

The divergence aod breadth of the ambulacra, the size and submarginal |)osition 
of the anal opening of tiie Vidian ^eciBMD, esaetly agree with the aaase charaeten 

in the European form ; the tubercles are slightly lar^r below thao above, but the 
lower Btde, especially ro»ind the oral o|>enin?, is partially broken, or pressed itt) in tlie 
Indian example, so that the exact shape of the mouth cannot be traced. 

Tliis dronmstanoe makes the identiAcatlon somewhat nnoertain, though a 
mew glance at the figures will show that it is highly probable. 

Xoca/tfy.— Near Comarapolliam, in a whitish, oongiomemtio sandstone. 

Formation. — Arrialoor group. 

2. EciiiNucoxus PLACENTULA, SloUczka, PI. VI, Fig. 4. 

E, testa tubdiacoidea, aubrotutuiata, mpra convexiuacula, regioiie post-apicali 
p m lM H im piMoiKto, plana, aliqttanio enutim htbereultfera quam in aiiperficit 
mpsra/ VfiM apeiiHtaqiie cenlraUbm, pritno paululum deplanato, altera decagona, 
modice upacioaa ; zonk poriferli angmtisshnis, poria itnnulisaimit, ad peripheriain vix 
dittittffuendis, imtruclia, it\fr& ceraua aperiuram depremuaculit ; regione anaii pmUo 
tOHttmota aique proiHctai ma aMiyinal^ ooolo^ oiUgwo, aXiqwunto detemidMie, 

Ttit is one of ilie moat depfeeaed speelM of JBeUnoeomu known; tiie test b 
eligbtly gibbosc behind the apei, onrving mora strongly towaids the poeteciar* oad 
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slight^ produoed, than towards the anterior end. The lower aide ia flat, with fine 
gvoovai inJimti ng the poriferoas zones, the poraa in them being bo bmall as to be 
bwdty diitiiigiiiiliaUe. Hie numtti ta mUmt laiger and <lw moxm man ntufbnl, 

and morf distinctly indiOttted in an upper view than in any other species known. 
Zooatity. — Karapfttidy* in a whituh coaxse sandstone; onlj the figured speoi* 

JibwMiSoii.'— Amaloor gnmp. 

ZI. Omw.— EOLBOTTFI78, Hmot, ISiS. 

De»or, Synopo. Ecfain. fow., 1858, p. 168. 
CottMn, Fd. Inag. tan. vdL, vd. vU, f. «. 

Test of nnall or moderate riie, diseoid or roondly paitagonal* upper tide 

convex, highest at the apex, which is central, lower oonvexly flattened, concave 
towards the centre, in which the mouth is situated ; the latter is decai^nal, with two 
incisions in the margiu oi each intenuuhulocrum and with jaws internally ; 
tuberolet of the rarftuw nnall, perfinrated, orentdatedi, with intennediate gtanulw; 
apex composed of five ocular and fire genital platee, the anterior right is, as 
usually, lartjest and madrcporiform, the posterior plate is sometimes imperforated 
and smaller lhau the rest ; ambulacra cuutiuuous, composed of very small closely 
set pofes in oUiqiie pain; anal opening otato or p^iifbiRn, inftriody maxginalt 
very large, with a simple margin ; spines small, marked with longitudinal striie. 

Jlolectijpiis is an entirely extinct genus, occurrin*^ in Jurassic and in cretaceous 
rocks, the species being more numerous in the former than in the latter. It is very 
doaely aUiedto JNneojcfaa, dUifaring htm it by llie aiwenee of ai^ intanud xidgea 
at the periphery, and by having the anal opening mostly of a large size. All the 
cretaceous species have the apical disc composed of five perforated genital plates, 
while in the Jurassic species only four are perforated, and the hinder impair one 
arnaU and impeifcnted, or aomfitimBa ahuoet obsolete. 

There are ten apeoiea of Baleotgpua known ttom. cretaceoas deposits. 

1. HoLMnFin 4k tadW. PL VI, lig. 5. 

The single specimen does not admit of a good chacaoteristic being given, but 
it seona to belong to an mideaoribed ^eelea. The teat liaa greatly snfiered from 
latsnl pMSBure, but the general form very closely approiichcs to that of 
Ji^«roMM« and serialis, (compare Cotteau, 1. cit., pp. 55 and 59, pi. 1017). The 
Indian fos&ii seems to be slightly less eievatod than the former, but slightly more than 
tlielatter, tiie gnnnlalioBS of tiie aulmandtiievidllief the aadndaaEaagne better 
with etrtBlit, flie month appeaia to be^ bowever, wider than in either of the two. 
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Thit apex is entirely broken away, and of the original margin of the anal opening 
oaily one side ia pmerred. It wonkl be raj intneetiiig to obtain better pvewnred 

specimens ctf tioM Kgeeata, In order that a proper comparison uilli theEoxopeanand 
Afiicnn uppnr cretaceous JT. gerialia, Desh., miirlit l)c instituted. 

Locality. — South-weat of MuUoor, in a coarse slightly ferruginous sandstone. 

AiwoMMi^Anlalooir gnmp. 

Cntnp. Cntt oau , Pul. Fm$. to*. oflt., vfi, p. 8t, «al Wright, Brit Ci«t. Eduaed., p. \U, 

in vol. xxiv of Pnlirimt. Soc. 

This ianuly includes a moderately large number of mostly small sized species 
witii the epioal diao very largely deielqped, oonakiing of Ave amalkr oenlar, five 
larger genital plates, and in the centra of the latter is a special sur-anal i>late, either 
single or divided into several pieoeB. This great devclopmcut of the apical diic 
distinguishes the Salexids from the Cida&idm and allied families. 

The tnt is generally moderately conTez, with the poriferouB nmes narrow, 
straight, or slightly nndulalinir, tho poros b<>int,' distrilmtrd in siu;jlo pairs. Tho 
ambulacml areas arc much narrower than the inter-am bulacral ; each plate of the 
former has a granular tubercle, and besides that soaaetimes a few reiy fine granules ; 
en the ambolaoral plates the tuberdes are anneh larger, and Oe granules are generally 
of two sizes, the larger round the areolae, tho niiliarj- ones along the inner sutures. 
The upper edges of the tubercular bosses are crcnulated, and the knobs perforated 
or imperforated. Tho mouth is roundly hexagonal, more or less deeply notched ; 
the anal opening is eocentrio. 

The spines are very Taiioiuly shaped in the diflbnut geoeia, and smooth, or 
more or less grannlar. 

The Salbxu>js are mostly charaoterisiio of the aeoondaty deposits, occurring 
from iiw middle jnnaaie to the n^Mimaot ccetaoeoiu stmtft; » few an eooen^ and 
one or two species recent. 

Bis gennn aro nsually distingoiiliBd— 

A. Ambalsem Iturge, straight; smsDal plate ooBponnd. 

1. Aerotalenia, with the tuburcles perforated. 

£, AmbulMn durowj loiaoal plate single ; aaos external and posterior. 
«. With the tahefdaa perforattd. 

2. PucudomUniti ; nniiR axial. 

3. StUfMalenia; anus extra>axiaL 
i. With the taheidM impcrfoTated. 

i, GoniopAorv* ; anus axi.al, and ati;l:ulii. r;i with ];■ irifcroiis im|irc*sioiiB, 

5. P^tMttti anus axial, witltout poriferous impressions in the ambulacra. 

6. AfltMsj BBSB sxtn-ashd. 

Of these genera ox&y one ia refieaented In the Sonth Indian cretaoeons depoiita 
with a single species. 
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XII. G'fvnw.— SALENIA, Gray, 1835. 

The SalenUs are mostly cretaceous, occurnsg boxa the lowest to the highest 
■tnte; -nrj Saw spedes aie firom tertiary beds. 

1. Saiekia Abcotensis, Stoliczka. PI. VI, Fig. 6. 

S. te$ta parva, circulari, modice hemitpherica, duco apicali Me comideo, per- 
mttgMS tabulit genitalidut kUe pet^oratis, rtidiaiim cotlulu 8ubgranulo*i» ornatiat 
tab. cailaribm magmkt Mgimi$t aiigmie pm^fiirutitt Ml margbtm t xUrmm ktemtta^ 
ti$, ntargine mediano paululwn innnuatits mmMaeiit amguM^mtt, MtrenOk mtb' 
mammilatia, circiter I t, Icerigatia, valde approximatit, in area tnediana granulis 
mbtuiiatimu teparalut inatructis ; zonk poriferU bigeminatit, fere rectis. Zonia 
MermtbulaeMMiit laii$, M«rcitU$ pi^maHk MMrjaUkw eireUer ceto, jMfnalAiw ; 
quaque tabula ad anffulmn externum unigranota, interne prope areoiUm g ran it Mi 
majoributt ad margimam ftmrSbm aUaoribat 9iAaqualibu§ inttrueta. 

A small species, with a rather dcprftRsed, circulnr test and a vfliylugc, broiidly 
conoid apical disc, which slightly overlaps the edges of the test, as is usually in 
Feltaatea and Salenia. The anus is small, sub-elliptical, situated without the axis of 
tiieaidmal ; the nuntlli <MiiiB|MmiiTel7 rmy Uurge, irilh iBnll hot dittiiiot incMoiuiiit 
thentvpil* The base is slin;htly convex. 

The suranal plate appears to be nearly smooth, indented by the anal opening 
at the posterior right angle. Each of the genital platee is suboeatrally pierced 
hj ft fftther laige ovoid opening, innomided bj ft th i ekened nuvgin, firom whkdi 
radiate indistinctly granulated ribs, or rows of E^ranulcs; in the madreporiform 
plate the opening ia narrowly elongated towards ihc axis. Each of the ocuhur plates 
is subtrigoual, with a small almost central pore, in the middle of the eiteRiai 
margin slightly iniented, while the oamer margins are strongly fl ikicB n ed , and 
almost tubercular. There is also a small pore present in the middle of the suture 
K'tween eacb two genitftl or ocular plates and also in each comer* wheuerer three at 
the plates meet. 

nwamhnlMml miim kw Tery nafrow, with ahoat fbuieen, pain of altentaiing, 

closely set, smooth tubercles, a few of them towards the month .ire conspicuously 
iarger than the rest ; the two series are separated by very minute subequal, densely 
■et granules. The poriferous soneo ara nearly quite straight, and there are twenty^fiTft 
oUiqne |»irs of pores in each series. The interambniacral area is Teiy broad, with 
two rows of primary tubercles, the two upper ones in one row, and the two middle 
ones in the other being the largest ; the boss is regularly conoid, smooth, strongly 
crenulated on the upper maigin; the mammelon hemiqpheicioal, oomparatiTely 
jeaiher small, smooth, imparfoxate. Each amhnlaoral plate has one gisnnle at eadi 
OQcner of the podJSnovs aidob and thiee or linn aioiig the aieolft on the opposite side^ 
* ( 109 ) 
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and fh«n an beaSdoa on flM wSJOutj aone nnowroiiB Tnry imall gnmnlea, again 
differing in size among tbcmaelves. 

In stnictiiro, namely, the number and form of tubercles on the ambulacral and 
inierambulacral zones, the present species rather olosely resembles the well kuowa 
Se^iua mmUffera, Gray, Irat diflbn ftora it. and, aa flv aa I bare been able to make 
comparisons of figures and descriptions, from all other known species by the com- 
paratively small lieight of the test, the large broadly conoid dise> <uul the wide 
mouth. 

£o0aj(<y.— Oomarapolliam« in a ooaiae laudstone; only the figured qiedoun 

-was examined. 

JbfnMrftoit.---Anriaiooir group. 

Ctrnf. Cott«»a> ViL Vnuf. ben. oral., voL vii, p. 808. 

The EchhmLr, as originally defined by "Wright, and afterwards restrioied by 
Cottcau, incliido a large portion of the L;it istdliite i,'r<)up cif tlie old family CinAHJiKK. 
They have a rather spheroidal test; their ambulucral areas vary in width, and each 
idatis aaalsothoae of tiieintmunbii]aflialareaa,ia provided ivi& oompaiativdy 
■mall primary tttbeMleB, these being perforate or impeiflnKte^ and with the upper 
edge of the bosses crtmuliited or smooth ; the porift-rous zones have the pores in 
pairs, or in more numerous series, and always more or less irregular. Mouth of 
modente alae^ the margin with ten inotsions. Buoeal membrane naked, or oovered 
widl email scales, irregularly armn god . Anus central, situated between the ftve genital 
and fiv«> ocular plates, one of the former being unitefl witli the madreporiform plate. 
Spiueii mostly short, subeylindrical, or subulate, generally marked with fine longi> 
tndinal, snbgranular strias. 

When compared with the CinARinjs tin inrtnln i-s of the present £unfly an 
easily distinguished by the width of the ainbulaeral areas and the develojjment of 
distinct primary tubercles on them, ajs also by the incisions of the apertural margin. 

The difference is, however, mueh leaa praumnoed between tiie BesuriMi and 
the DiAnKMATiDx, particularly in those divisiona in wMch the primary tuberdes 
on the ambulacra are comparatively small and numerous, and wlicro the poriferous 
zones are multigemiual, but even in these few very closely related genera, the 
MeaaastM show, aa a rule, a mow marked integolaxiiy in the rdatira petition of the 
porea. 

Cotteau divides the family into two groups, according to the tubercles bein;,' 
(1) perforated or imperforated, with the bosses orenulated, or not perforated and 
crennlated, or (2) with the tnbeioles neither perforated nor czennlated. Of the 36 
genera of n hicli abbreriated dharacteristics are given, only one oooura in South 
India, and is reproaented by a auagle species firom the uppeimoat oetRoeotts beds. 

( HO ) 



Digitized by 



OP SOUTHERN DTDIA. 



41 



The EcaimiiM are known from the bcgiuuiug of the middle jumsic deposits 
up to the I— ■eat time, gradnally imareMing in nnmber and liohnest of fimna. In 
the junsMc deponts five genera occur, m the cretaceous Mrem, in the tertiary twelve, 
and the remainder in the present epoch, in addition to wrm genera which are found 
both in foesil and recent state. 

Xm. (?Mw.— MIGBOPEDINA, CoUean, 1866. 

Cotteau, Pl»l. Prtnf. terr. crct., vol. vii, p. S22. 

Test of moderate size, inflated, with the primary tubercles numerous, arranged 
in tmuverae, almost parallel series, equal on both the ambulaonl said Inteiamba- 

laonl anM» slightly prt)miacnt, smooth and perforated ; poriferous imes nanov» 
tvitb the pates in single pairs, almost regularly pluced under ench other, and in tliree 
pain to each ambulacral plate. Peristome round, with small iuciiiions. Anus rather 
large, subeUiptical, soironnded by the five genital plaias and uraoh amallMr ooolir 
pbrtes, both being finely granular. 

Tliese characters reatlily distinguish the present genus from nil other EviitywjR. 
There is as yet only a single species known ixom the Senonien beds of Algeria, 
JC CMmmi^ Coquand. 

1.— IficBoramvA npasBoiDBS* SU&edM. PI. YI, Pig. 7. 

Jf. lesto spAtfnrfiisli, Mt^poutom eonoerimMla; aperturd pantOt ineiitimibti* 
mMrgbtaUbus brevibua inatructu ; zonu poriferis attffmii» aigite reetk, pork rtffulari- 
bus, approxbnatig ; tuberculin amhuhicmlibua intcrsc (P(iuaJibus, atquc in siiprrficie 
«upera panlo minoribug quam in in/era, quaque tabula ambul. adperipheriam iuberculit 
pritmtrm qiuUuor, quaque tttMa Mer-amhtl* tab. dee&m m ordme iktgiih ornata, 
MermUtpeiifbraiit, rnotUee ^eoati^ artolk t^ttbietu pofygank dreHmdaik, inter' 
tpatiit wuHutMm efwnuMw. 

Test somewhat depressed!}' spheroidal, with tlu; hase slightly convex, and the 
apertxire comparatively very small, circular, and with short but distinct inoisioQS. 
The poriferous zones Teiy narrow, straight from the apex to the ftpevtuxe, with the 
paifs of pOMN vegnleily plaoed under each other, only the lowest pair opposite eaeh 
amhulacral plate is somewliat inwardly situated, and sometimes!, though very rarely, 
there is a third pore added to the two others. In the figured specimen the test is 
only preaerred on the lower Mb, bat in anofber smaller specimen, which to all 
sppeaiaaoe belongs to the ssme qieoies, the pores are equally regular on the iqtper 
side as they are oti the lower. The width of the ambulacra at the periphery is tfl'o- 
iifths of that of the interambulacra, the primary tubercles on both quite equal, 
slightly larger on ike lower than on the upper side. At the periphery theie are fonr 
altemato primaicy tabendes om eaoh ambulaonl plate^ and aboi^ ten on eidi intei- 
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ambnlMnl plate, tlie last fhrae or toax lomefrhaii obliquely deaoendbig towuds tte 
porifinouB zone. Towards above and below the number of tubercles of course 
decreases. The mamtnelon is rather depressed, smooth, perforated ; the boss rinsr- 
like and scarcely eleyated aboTe the outer edge of the otherwise distinctly marked, 
TOiradly polygonal areola, the edges of ifblob wben wcil pr e e om d form laflMr diarply 
crcnulated, almost straight lines between the tubercles, while the interspaces 
between tha horizontal rowa of tobeideB an faraader and unifomilj Toy finely 
granular. 

The only q>eoini0n wldeh dntineOy «diibits the chaiaoteiB of fhe gernu is» as 

already stated, not so far preserved as to render a perfect characteristic of the species 
possible, but it fan bo readily distinguislied frf»m M. Coftraui by tlii; much smaller 
aperture, much greater number of tubercles on the iuterambulacra, and the finely 
giannlar mirfitoe between thenu 

Zocaliii/.— if aiOi of Poodoopolliaiiitfai a white, impure limestone^ together vfth 
Terebralul<t subdepretsa. Tlic small specimen aboTO lefecied to ia ftma ft ligbt 
brown calcareous sandstone south-eaat of Kullay. 

jRmnaMMi.— Axtialoor group. 

FamUyi—DIADEMATIJ}^. 

Oott«an« PiL fmuf, tvr. vtk^ nol. vfi, p. S88. 
Wfi^ mmatunnM imd jadi>MK4M (k pub). 

The test Is in this fiunfly hemispherical or depressed, and rounded or snbpentS' 

gonal; the ambulacra are wide, and the poriferous zones narrow, straight, or undu- 
lating, and generally with the pores in simple pairs, placed regularly under each 
other ; more rarely do the series of pores increase on the upper side of the test, but 
thcjy nerer show that great inregnlarity in positiom irbidi is oommcoty ohserrahle in 
the McaisiDM. The primary tuberolea on b()th the ambulacral and interambulacral 
areas are hi- or midti- serial, on the latter sometimes of unequal size, and often slightly 
larger than on the ambulacra ; they are either perforated or imperforated, and ere* 
Bubted or smooth. Seoondary tuberdes are, as a rule, well dereloped. The apical diso 
ia small or of moderate size, composed of five genital and five ocular plates ; the 
upper ri^bt genital plate has madreporiforra structure, and is usually somewhat larger 
than the others. The anus is central ; the mouth divided by ten incisions at the mar- 
gin, a diazaeter by whieh thememben of the present fiunily aie readily distragnished 
ftom the CiDAKwx. The buccal membrane is eovered with small nneqnal platesi 
irregularly disposed ; the dental apparatus composed of strong teeth. 

The spines are elongate, aciculate, cylindrical, or more rarely somewhat clavate, 
almost smooth or longitudiully striated* m with rows of grannlesy bat tbe^ Vfver 
are spinous. 
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There can be no df fflenlty In dbtinguiBbing the J>uMiumM from the Cihauom 
\xg the incisions on the apertunl margin alone, but the BoBmioa only differ hy a 

more irregular position of tlip pnrr?, though their usual more sjjhcroidal shape, and 
great number of comporatiTel^ small primary tubercles, generally admit of reooguis- 
ing tlie membflta of fliat ftnnily with tokcable aoeoiMy. 

Oottoau fiTes short characters of thirty-one genera, to which a few fossil and 
recent ones, suggestwl by Woodward, Agassiz, and otliors, have to be added. The 
same author sub-divides the family into four groups according to the character of 
the tnheraka 

1. mil ftt tatenlM tw fti rti4 sod emuUttd. typ« HtmirUttri*, 

% m n m n mI IIOD-«l«liaUtod, n OidaftfriM. 

Si ft ■» InpiflbvBlM Mi4 CMiMlAtedv m Qi^Ammml 

4. ,. ,, „ .. »nJ uun-crenuUtod. ,, Goaiopi/fiu. 

Out of the thirtr-iirc genera known, two are represented in the South Indian 
onlaoeoaa deposits, namely, FtnuMMtma, belonging to tiie flnt, and Oiihoptu, 
to the lecond group. 

The distribution of the Dijr>nv.iTrn.r. in time extends from the lowest secondary 
deposits into the present epoch, attaining its greatest development in the cretaceous 
period* both as regards geaerio aa ireQ aa apeeifie fbnna. 

XIV. FSBXrPODTADTnffA, J>eior, 1866. 

The test la always more or less depressed, round or pentagonal, the ambalaanJ 

areas are conspicuously narrowed towards the apex, and the poriJiBRnia ionee widaned 
and multigeminal on the upper side. The primary tubercles are nearly equal on 
the two areas and in from two to fire or six vertical series, with secondary tuber- 
dee interspened; they are perlbrated and erenulated on the upper maigina of the 
bosses. The apex ia naoally of larger size, and the plate composing it of teDdnr 
structure ; the con.soqiacncc being that it is very often lo.st in fossil specimens, ex- 
posing a large pentagonal opening. The apertural margin is more or leas distinctly 
deoagooal. The cpinee are cyfindrioal or slightly oompieesed, or aoloolate^ nearty 
smooth, hut usimlly a fine longitudinal striation is observable with the lens. 

The Paeudodiademata are distinguished from other allied genera, such ns KemU 
eidarit and Acrocidaru, by the multigeminal pores near the apex (Diplopodia, 
H'Ooy, Deeor), hurgel7 developed apied appazataain oooneotioniHththe depreewd 
shape of the test, and also by the very slight difference in the size of the amhulacral 
and interambulacraL tuberclea, wbioh are of nearly equal siie in the entire extent of 
the two areas. 

Theapeoleeef .PM»dMi«iMMaretiheiii^ whole ftuilj/tiid 

occur both in Jurassic and in eretooeoua deposits; they were believed to b:ive di-s- 
appeared with the uppermoet strata of the latter formation, but some recent species, 
Intefy diieorered in America, ore stated to belong probably to this genua. 
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In the cretaceous rocks of South India wo have three represcntants, only one of 
which, however, admits of a sufficiently reoogoisable characteristic being giveii. 
They are all from tlw uppanniMt beds of the oretaoeotu series, the A n ialoo r 
gnmp. 

1. PsBTTSODZ&DBiCA mMxmuouM, SMIcfdto. PL VI, Kg. 8. 

Pg. tetttt rohtnthte tubpentagona, vmbviaark ad peripheriam paulo projieieniu 
bus, valde d^'i-n-i-sfia , supra deplanata, it{fra lente convexitucula ; tuberculu in areit 
amlmlacralihus biserialifjus, altcris conspicttiter majoribns, in iiiterambuhcris six- 
aerialibm, aeriebtu duabut intemU maximui, exlerttia multo mtmribiu, hand tuque 
ad marffimem apieatem emUimtkt onminit oremdaHt, m a m miUk depnm gMitk 
atque perforatit mttruftis, interapaciia undique mknuie gl WU l iaH» ; SBllit poriferii 
infra et ad prripheHam bigeminatia, rcffularibus, aitpra tersut margin/m apicalem 
altemantibm, rare trigeminatit. Area apicali magna, peniagotuii aperlura mediocrit 
r oh mda ta ; atHMbie testa oirea (erUam partem diametri wqua m t« . 

This species appears to hare its closest ally in the European JPa. variolare, Cott., 
fiNnnOemomanienbeds. Itis,li(mvver,iesidfly distiiigaUiedfkoi&ttliy to 
pentagonal shape, a wider apical opening, and by the three rows of tubercles on 
each scries of intcrambvilacral plates being Iwtter developed. The outermost of 
these rows on either side is composed of the smallest tubercles, which disappear 
sbortty after Umj leaeh tbe upper soilboe of the test abore flie pes^pbety; ths 
next Mnr of tobeioles on cither side reaches very nearly, and the two median rows 
fully to the apical margin; the last are also parallel to each other, while in P«. 
variolore the two median rows are divergent and the two outer ones much shorter. 
The ambnlaersl tuberoks are promhient» and slightly laager than any of the 
Inteianibulacral ones. The interspaces are finely pranular. There is no essential 
difference in the posifennis zones, on the upper side of which the pairs of pores 
are alternating, and rery dossly fidloiring saeiL other. The a^osl disc is lost in the 
single specimen, bat fhe qMoing is rather a large tme, peutegooalt dignify longer 
than broad. The aperture is also moderately large and rounded. 

Jjocaiity. — ^Karapaudy ; a single specimen in a whitish sandstone. 

group. 



2. PsBUBODiADEBiA «p. tfidet. PI. VI, Pig. 9, and PI. VII, Pig. 1. 

A single specimen in the collection evidently belongs to a peculiar, highly 
omamsnted species, of a somewhat depressedly bemlspherioal shape above, and 
slightly rounded below, but it is so imperfect that no rdiabls oharaoteiristio can be 
drawn up by which the speoiea oonld again wiili bxS^ be i 

I 114 ) 



Digitized by Google 



or SOUTHEBir INDIA. 



46 



The ftlternating pofiituw «f the pain of pcnei on the iqiper 
laqje opag^ng Ibr fbe afSeal imo, deadj indicato {hat fha qwoiea bdongB to the 

present genua. The Erfiioral form and oriiamcntnfion exhibit a ^eat resomhlanoe 
to those of Ft. pteudo-onuUum, Ootteau,* from the Cenomanien. The primary 
tubercles fbnn only two jam m hoth the ambulacral and interamlnilaioral areas, 
' and an about equally Btrong, and both below towards the mouth as well as above 
towards the apical disc they very much diminish in size. TIio nrcrilfi:- art^ large 
and smooth in both cases ; each ambulacral plate has the areok surrounded by a 
row of subdual granules, while on the iutenimbulacral platee these gnnulea an 
more nnmatous and of thxee siMe* the laxgert oi llie outer aide^ appraaiAiiig to 

fbnn a row of sooondary f ii1)or<:les. 

I have given three views of the firagmentaiy specimen wliich may be of 
amriirtmifm in a aubeequent aeavoh after tut intoieatiiig fiMtiL 

XooaKl^.'— Hulloor, in a ooane^ almoai oon^onecatio aaadstoae. 

Jbri»a<to>.i--Anrialoor gwmp. 

A Hocond, also an imperfect specimen, is from the Arrialoor sandstone near 
Arrialoor. It evidently belongs to a species distinct from the prcrions, differing 
from it by comparatively larger primary tubercles, which are equal ou the ambulacra 
and mtenmlndaora, by a eomewliat amaller oral opening and hy hmmto diatinetly 
undulating poriferous zones. It is possible that this speoimen may belong to 
Hemicidaru, but much better materials are required to enSUTO OTCn a reliable 
generic determination. Comp. figs. 1, la, lb on PI. YII. 



ZV. Gmw^BTHOFSIS, CbMMW. 1868. 

Pal. Jr'ruiii,- I' rr. oret., vol. vii, p. 550. 

Test of moderate size, somewhat depressed, poriferous zones narrow, with the 
pone throughout in dmple, regular pairs, eaoh two pona in a pair separated by a 
giannlar elevation. Primary toberolea in two or mere series, and of aub^qual size 
on the ambulacra and interambulacra, with t^raimlos between tliein, as in Pseudo- 
diadema ; they are also perforated, but the bosses are not crenulated on the upper 
edge. ApertoTB roanded* irith diatinet inoMona «n Ite margin. Anus somewhat 
inegulady lomided, of moderate or amall aiieb aaRoanded the granular platea of 
the apical apparatus. 

Cotteau refers four species to this genu8, all from cretaceous beds, to which 
OrMopfljsqppeaiatobeiealiiioted. The regukrity of theporea and the amoothneaa 
of the boaaaa teadify acfamte the gemu ftom PawwtocWgrfawg. 

t 

• M. 1W^ «n. ml., tcL vii, iL llUk ^ 6-li. 
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OftTHOPtu muLUt StoSaako, Th VII, Tig. 8. 

Or. ieata aubpentagone nhmd^Ot depremo-hemupheriea, in/rd fere pUma; 
tuberctdi* primarUa aMMcMPwIjliit «i intarmmMaeraH^ biaerieUibuat primia drea 

18-20 in quaque ordine, arm hiferni^dia granulis nunicrnilji hi^frncf/i, alteriJt 
pauh mtyoridua, ttndeeim in una aerie, abbreviate conoideit, mammellis panit, 
depneaaia, apaehae per/oratia; quaque tabula imiarambi$laeraU tuberoulo temmdorh 
tnajore ad angulum intern nm suprriorem et alteropaulo tninore ad angulum exterioretta 
mio ingtructa, tub. ambobu« bm isximi' mammUhtliti atqve perfurati^, sttperficie reliqua 
granulia numerom ineBquolibm uolata, granulo in nngnlo exlemo i^feriore «Uo ouurimo 
aed non perfonUo; aanis por{/eria motKee angmtis, poris bigemiaaiia eireiter 66 m una 
aerie; apertura rodotdatadeet^/onOfhta, tertiam partem diametri tuperante ; tabulis 
apic<'rih>i>i iu'/i-stiticfe grtmoioaia; or^fieio amM irregularitar Mrt^/omt, €aig»lia 
tubrolundalii prccdito. 

This is a well marked species of the mro !?pnu9 Ortfioptis, and although very 
clostily allied to the Ceuomauieii OrtJi. graniUaris,' (Ag. and Dcs.), this lost is readily 
distinguialiable bj the imaller numbflr of gnmnlei m liotli tbe amlrakoral 
inteiambuLunl ^tei; the latter tte abo distmotij hi^ier in pMportton to their 
length. 

Orth. »imilis has a nearly round shell, but as the ambulacra, in spite of their tuher- 
desbefaigaUttlesiDaUerthaik those of the intevambnlaoreydightiypngert begromd the 
periphery of the latter, there is at least an approach to pentagonal shape ; the upper 
side is depresscdly hemispherical, the lower nearly flat, and the height exceeds half 
the diameter of the shell by one millimeter. There arc 56 regular pairs of pores 
in <me lone; 0DI7 tofwards the apertoze there is » reiy slight inegnlari^ ohaenr- 
able in position. On the ambulacra are eighteen to twenty tubercles in one tout, on 
the intcrambulacra only eleven. Each of the latter plates has, however, two unequal 
manunillated and perforated secondary tubercles in each of the upper angles* one 
large granule in the lower onter .comer, and the rest of tlie sorflwe round Ae 
groove-liku an oln is ratlior numerouly uneqnsllj giaoMilart- at least ooniidenhlf 
more so than in 0. granulari*. 

The apical plates are indistioctly granular, as in the latter speoies* and do not 
oAtar any peculiarity, but the anal opening is more irregulariy quadrangular. The 
month is rather large, its width being nlxnit two-fifths of the total diamotcr. 

Xoea^f ^. — ^North of Chokonadapooram ; two specimens iu an impure, sandy, 
reddish or pinkMi Bmestone, 

JbirRUiM0M.>— Anialooir groupi. 

• C«U«»«, M. FtHf. tan. oat.. ^ SM, )L lUe. 
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The C/ajJUAcharegeiMn^ir a fotiform tent, villi a laig« opening fbr tiie 

apical apparatus, a moderately sized anal and large oral opening, the latter round 
or somewhat angular, but without any incisions ; the buccal membrane is scaly and 
the poriferous zones continue on it ; they are straight or slightly undulating ; in 
eedi aeriea flie pons are generally in simple peim. The ambnkraa aie very 
narrow, provided only with granulea, but never with primary tubercles, of whioli 
(with a single exception) two rows occur on each intcrambulacral area ; they are 
perforated, surrounded by a distinctly developed areola, the edge of which is very 
often provided with a row of mora or leaedistinotly mammiUatediecondaiytnbardeg 
or granules, which are larger than those on the rest of the surface of each plate. The 
apical apparatus consists of five genital and five ocular plates, the right anterior of 
the former plates possessing, as usually, madreporit'orm structure. 

Tlie fMrm of tiie q^nee is veiy naisUe* fhun i^lindrioal <w tuaioim. to elab> 
shaped or flattened; they are longitodinally striated, and often granular or spinose; 
the amount and details of ornamentation appear, however, to bo subjected to con- 
siderable variation not only in the diiforont species, but also in diiferent stages of 
age of the seme speoiest and ef«n on di£Befent portions of the same dielL 

The members of this family, which occur both fossil and recent, are readily ^Ul- 
tinguishcd from the other divisions of the ^AinoiV/ea endocydka by the very narrow 
ambulacra, devoid of primary tubercles, and by the entire margin of the aperture. 

Gottean olssrifles the CEnuazac in two gfonps. the Ibst with eight genent 
comprising the typical forms of the £unily» with only two rows of primary tuber- 
cles on each intcrambulacral area, and the second with the .solitary genus Helero- 
cidaris, an oolitic form, with more than two rows of tubercles on the same area. We 
hsfe in South India only the geans Okhrk lepneented, and alflumg^ four or fire 
different spodra are indicated, none is unfortunately in a state of preservation which 
would permit of a thoroughly satisfactory speoifio definition, but sevecal appear to be 
identical with known European species. 

XVI. G0»M.^IDA]lIS, Klein, 173^1. 

Test subcircular, more or less elevated and depressed from above and below, 
ambulacra nearly straight, with two or more rows of granules ; poriferous zones 
nanow, tuhfleKnonsi the Tpam in eaoh pair usually separated by a geannhr awell* 
ing ; interambnlacra with laige, perforated or not perforated, primary tubercles. 
Apical disc subpcnti^onat or rounded, with a pentagonal anal opening; aperture 
large, rounded ; spines very variable in shape, rii^ed or gnmular. 

The genua Otdarit estsnda from the Trias (if not firom the carboniferous) 
through all the successive f ormations, and ia evtti in the present seas numeioady 
leiweBented. In South India the following speoiaa axe indicated. 
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L CmAXn HiETOO, Sarignei. PI. Tilt Kgs. 8—18. 

Cottcau, Pal. Frany. ferr. cret., vol. vii, p. 244, pi. 1054 iit, figs. 6-16. 

Thi8 species is represented hy a frront numhrr of spines and a few plates, both 
agreeing in overy respect witli similar portions of the test described and figured bj 
Dixon and Cottean. The ambnlMnl anM lure dz nnra ot gmudet, tlie oatecmmt 
on eaoh side being the largest, and betmen file inner lows tome smaUar gnauihi 
are irrcg:nlftrly interposed. Each two pores of the narrow poriferous zones are 
Beparated by a small granule, superseded hy a short groove. The primary tubercles 
of the interambnlaora have rather low, nnall, perforated mamdoos, and the boseet 
vith smooth, sharp edges surroonded by large areolae. The margin of the latter 
is provided with from 10 to 18 niammillate<l granules, and the rest of the surface 
of each ambulacrum with small, densely set, round or slightly elongated granules, 
behraen vhioli ooauknaltj some veiy minnte ones aie interposed. 

The spines have always a more or less distinct fusiform. thKpc, with a slender, 
t^lenihly lout^ neck, inflated about or above the middle, then somcnliat attenuated 
and truncated at the end. The margin of the articular cavity is conspicuously 
arennlated ; the bead rery ninvtelj striolated, someirhat eoarser on the milled ring 
itself tlian above it. The stem is surrounded by numerous longitudinal ribs, mora 
or less distant from each other, and with shorter and longer ribs interposed between 
the others ; they are generally granular, but the granules are almoet invariably 
better developed, on the basal than on the terminal portion of the item, and near 
the neck they are occasionally dissolvtMl into simple rows of granules. Rarely more 
tlian eight to twelve of the pri)ieipal ribs extend to the tip of the stem, where they 
form a kind of rosett, with a few unequal granules in the impressed centre. The 
intenpMea betveen tbe zibi sre leguhurly finely shagreened. 

JkNwiaiir.— Uonviatoor, in bRnrmah mariy limeilime. 

Formation. — Ootatoor group. 

CidarU hirudo is a well known and widely spread species in the Cenomanien 
and lower Senonien beds of Fmnoe amd England. Porbea fint notioed it as a 
ivAO^ of te^f^f and ■nbaequoiily proposed to oall it mlMta, but Sorignet'i 
name baa piority. 

8. CnxABn eoiif. yuxamaUt QoU^m. Fl. TII, Uga. 81—24. 

Cottaao, FkL Vkaiip. terr. cret., vol. vii, p. 222. 
Wright, Moo. Brik. Cret. EohinoderiMtiii, p. 41. 

A few spinea of a rather slender, subfusiform shape appear to belong to this 

species. They have a small articular cavity, with a crenulated edcrc, like those of 
the preceding species, but the neck is more bieuder aud smooth ; ihe lougitudimL 
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liht are more cqoal in lengih, in thdr entire extent pointedly granular, the inter, 
flfwoee an oaly eliglitlf iNNwder tbn the tiiiekiuN of tlie rib* and detfaotlj 

aliegreenrd. 

These differences will be readily observed from a comparison of the accompany- 
ing figoiei. 

Xoeoli^.— -MoraTiatoor, in earthy limeetone. 

Formation. — Ontatoor group. 

This geological position exactly corresponds to that in wliich C. vesiculosa ia 
fomd In Eorope; it is one of the UMwt oommon, widely spread and cbaiaoteiiitie 
qpeciee of the OencnnaiiiBn beda wlOx SotgfUtw mqitali$, Amm, nMfraliM^ |v. 

8. OokAmiB ewf^. fin-TBSiOIIUM&, d* OrMjfray. Fl. YU^ Figi. 17—20 & 85—28. 

Cottcav, ly. FiBBf Un, cnb, voL vii« 857. 
Wright, Brit Gnt StUmd., p. 57. 

A few platM and spines exliiliit oonsidorahlo roscmhlancc to the above species. 
The anabulacra have four closely set granules, which are reduced to two near the 
aperture and the apex, but they appear to be^ u em alio tihe poriferous zones, more 
distinctly undulating than in tvib^oeaietiloaa. The interambnlaoiral {dates are also 
similnr in sizo, both as regards tlioform of tbc tubercles and the granulations of the 
miliar}' zones, but the areolae are a little smaller than represented in Oo tteau' s figure 
of that species, agreeing, however, iriHi those figured by Dr. Wright. The 
apiiMB eqfnalfy agne irith fhoie of mA^serieuloM in thdr dender shape, propov* 
tionately large bead, and numerous granular ribs, willi narrow, shagrccned 
interspaces, but unfortunately none of the spines is preserved in its entire length, and 
the granules on the libs were eflhur originally smaller or they appear to become much 
mote eaiOyiroffn iM, than is the ease in the Baropeaa speciBB. AUhoagh it it pos- 
sible that the abovn noted dilferonpcs indicate a form specifically distinct from C. siib- 
vesiculota, the latter is the only species with which the Indian fossil can be com- 
pared ; and it is after all not impiobsMe that the differences indicated only refer to an 
indiTidual variation. 

Locality. — Moraviatoor, in compaiqr with the two pieoeding ^aoies. 

Formation. — Ootatoor group. 

C. Mb-vmeulota is a common species of the Turonien and Senonien beds both 
in Bii£^and and on the Continent of Europe. 

i. OiDABxa «oi(f. PAUHODoHBiran, WfifiU, VL YU, Zlga. 29—80. 

Wright flgores (Monog. Brit. Oret Eehinod., pL ii, ilg8.6— 8,) nnder theahoiw 

name two intcrambulncral plates and tbreo spines. The latter have an elongatcly 
oyliudncal shape, ornamented with longitudinal, spinulously granular ribs, separated 
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by rather wide, slmirccned interspaces; thoy differ conspicuously from tlio spines 
of other knovm Cidarit by the great length of the neck, which ia longitudioally 
my finely itriated, and at the upper end abruptly separated by a niaed ring ftom 
the libbed and gcanubr body. Tliii peonliar ehwantor la indicated in a fbir imper- 
fleet fracjrnents of ppiues from 

Iiocaliij/. — ^Moraviatoor, the specimebs having been found in the society of 

FarmatUm, — Ootatoor group. 

C. Farhigdonenaia Is said to bo from the Tjower Oreon?;and of Farin!»don, but 
it is probable that at least a portion of these beds represents a higher horizon, because 
Ttr. d^reata. Lam., oooura in them, and irliieii b tSm found in the Ootatoor beds 
of Boath India. 



Of this species only one intcrambulacral plate, with a portion of the poriferous 
lone and the half width of the corresponding ambubcral area, besides a great 
number of spines, were found preserred. 'Hie ambulacral area has near the peri- 
phery eight rows of granules, which arc <:jradually re<luccd to two at the apex ; 
those of the outermost rows are submammiilated and larger than the next, but of 
nearly the some size as those in the following row. The poriferous zoneji arc slightly 
flexuouB, and the poiea Ue in dietinet gcootres. The tobeideB «f the intenmba- 
lacra arc of moderate size, with rather extensive miliary zones ; the row of about 16 
mammillatcd granules round the areola is very distinct, but the next surrounding 
row is not well dohned. The iuterambulacrum figured on pi. vii shows a slight 
depwiom near the upper margin, which is also traoeable on the plates following 
those in contact with the apieal diie of adult apeoimflm, at the one flgimd hj 
Wright (1. c, pi. vi, fig. 1). 

The spines are of the usual clongatcly fusiform shape, being moderately in- 
flated in the baaal third, and then gradually attenuated towards the tranoated 
tip. They are ornamented with numerous longitudinal, spinulously granular ribs, 
separated by shagrecncd depressions ; sometimes the granules become irregularly 
arranged about the middle of ihe length of the body of the spine. The neck is 
short, very finely striated, and the head ia also short, with a moderately prominent 
milled ring. 

In all these characters the spines of the Indian specimens, as well as the single 



intenuubulacral plate in its largely developed miiiaa-y zoue, agree with the typical 
Qciginal EngliBh specimens, vhile the finm of the teat figmed by Cotteaa fkom 



5. CiDARia scEPxaiFEBA, MatUell. Fl. VII, Eigs. 31 — 36. 



Cottcaii, Pnl. Frany. t<?rT. cret., vol. vii^pi. 2S1. 

"Wright, Brit. Cat, EcLiuod., p. 54. 
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France is more depressed, retiform, the areoluB of the intcrambulaera larger, and 
themiliaiypMrtnittdiaiiudkr; «lw spiaes dao appm to dig^ knger iieoka. 

Whether thcM diflbrencea indicate an iiuliridual or n spedfiodutiliotimitl am unto* 

timatcly not in a position to say for want of mat^'iials. 
Locality, — Olapaudy, in a marly, slightly oolitic rock. 
.FbniMMM*. — ^Anialoor granp. 

C. tceptrifera is one of the most characteristic and t\ idoly-spread fossils (tf tlie 
u^ieniMWt oretaoeoiu deposits, Semaiiieii, WMte Clialk« Oberer Flwuert etc 



CmjLXU n. tp, PL Vll, Fig. 87. 

A aiDgle intenmbnlMnl plate, eividenily one lidonging to the upper part of tlie 

test, differs by its prominent, moderately sized, tulicicle, coniparntivcly large areola, 
surrounded by slightly prominent mammillary granules, alternating with other 
more strongly maiked ones, and by the great size of the other granules, all of whkih 
an ladiatofy elongated, firom all known ^eciee of CUdarit <tf irMoli I luvre been aUe 
tooonsult descriptions or fif^nrcR. 

Locality. — South-east of Arrialoor, out of a %ht grey landstoue. 

Formation. — Arrialoor group. 



Order. A8TEB0IDEA, 

The ataxfldMa differ from the other Edhinodennata \xf the depressed, rounded 

or pentagonal form of their bn<ly, the angles being prolonged into five single or 
branched arms, on irhich the ambulaoral grooves, originutiug at the mouth, are 
continued ; they an lined on either edge with one or more series of pedielea whibh 
oonstituie the principal looomotiTe oqiaas. The mouth lies on the lower side and is 
central. 

The two principal suborders are the Ofhicbidjb and the Astbsiidjb, which by some 
anthors aro regarded as two different orders. Although, on account of the diflUral- 
ties in preservation, tiiej are not so common in a fossQ state as are other Eduaoder* 

mata, their represontntivos oot-ur already in silurian rocks, but the laigev number 
of ttiem, both of genera and species, belongs to the present epoch. 

We nnfiirtanately do not possess even a fragment of the whole order from the 
Sonth Vidian oretaceons depoaita. Fkot Forbes, howvvw, reportsupcm a fiagmentaiy 

q^imen of an Ophiurid fossil from Vcrdachellum, out of Mr. Cunliffe's collection. 
As 1 am unable to add any information regarding the species, I will, for the sake of 
oompletenees, tranaedbe Ptot Forbes' note. 
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Oranru P Cvwunn,* Ar&ei. PL VII, Fig. 40. 

''F!irt of the diM and aiins of a Twj dbtinet qpedn, ^ 

''the typical genus Ophiura, and evidently allied to the Ophiura serrata of Homer, a 
"species foimd iu the white chalk of Gcrmnny and Ent^laud. The plates of the disc 
" iu the Indian fossil are larger tiiau in any known species of the genus. The 
**diflo-diiddB at the bases of tbe fays axe Inroadly oUong and somewltat trfaagidar. 
" The scales of the centre of the anna tie small and angular ; the lateral scales 
" aro very large and oblong. The spines are not preserved, but were probably sliort 
" and obtuse. The figure raprcseuts the specimen of the natural size. It was 
** found Ibr. Cnnliffe at Verdaohellum." 

<^er. CBINOIDBA. 
Hie BebinodeiiBatft inolBded in the pveaent dinsion an, as regards ertmal 
dhaxaoten^ distinguislied by a cup-like body, or oalyx, ivliioli is oompoeed of aones 

calcareous plates, and, as a rule, it is dorsally attaclKnl by an articulated stem, and on 
the opposite end provided with articulated arms. The stem is either single, or with 
lateral appendages, and at tiie Inmw Tariously branched, like the roots of a tree ; rarely 
it becomes lost in advanced age* or affll more ratdy is it altogetlMr wanting, in 
which case the calyx iseither quite free f^rnrsupitcs), or directly ^Town on to foreign 
substances (Holoj^J. The plates composing the lower portion of the calyx are not 
artiDiilated, those of the wppat oooaaionally or partially so ; they include the internal 
organs, and the upper end has a hard or membranaoeoos cover, usually provided 
with a sini^le central or cccciidic fjM'iiin^, which often senses as oral and anal aj)er- 
ture at the same time. Jb'rom tluH a^ierture generally extend furrows to the arms. 
ooDtinning m. the inner side of these to their different branches ; they are lined witli 
cilia, vhioh Ihdlitate the aeoess of vater to the mouth. AsaniIe,thereaTeilTeaimsi 
or a miilti]de of tiie same number, xardy four, and still more xaiely a larger or 
smaller number. 

Out <tf about 186 diflTerent genera of Crinoidea, only ihree— PenfomniM, Antedon 
or 0IaM«rfafo,andi7ofopii*— ooeurUving,whilethegreatea^ 

the majority of them are from palnoozoic and mcsozoic deposits. Our knowledge of 
tho structure and internal organisation of the whole group has been recently very 
considerably increased by the valuable researches of Dr. Carpenter and Prof. W. 
' Thomson upon the xeoentwilii/inftM (sBOoauOitlaJ, and there is little doubt hut that 
more extensive dnnlging operations will materially add to the iufonnation on this 
interesting branch of zoological science, as we already Imow from the reports 
which have reached the public of Prof. Agassia's expedition in American waters. 
Count FonrtaMs has recently described sereial interesting speeies of Aiii«d(» from 
the American waters. 

Bronn divides tbe Crisoilka into— Cyttidea; 2nd, Coatata ; and 3/-</, Bra- 
chiaia. The last is the most numerous, and is separated into two natural groups : 

• Cfkitom QmUfil ipmi SOMgur. PtaJ. 
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the Ariieaiai& with the plotea on the upper part of the caljrx artioulftted, and the 
T^gtaellata, in wMdi all the platee oomposing the oalyx are merely in oontaot with 

each other, without; articuhitlon. 

Of the Arliculata, the only species occurring in the oretaoeouB rocks of South 
India is a Pentaerinmt, a few fragments of a stem having been found in the Anialoor 
saiMlstone near Bhiltegooily. The ahott, at the margin diituiotly deotaled, jolntB 

are, at the middlo of the periphery, providocl with a tubcrculatcd ridw, the tubercles 
heing most conspicuous between the rounded unifies of the joints. The fiicets on 
the planes are oral, and the groores and ridges long ; the central areobe narrow, 
their breadth heing eqnal to <me*third of the whole width of (me &oet. The general 
chanu'tpr of the stem exactly agrees with tliat of an unuamed species dolineated in 
figure 11 on plate xix of Dixon's Gcol. of Sussex, this specimen with several other 
similar ones being derived from the white chalk. (Comp. pL VII, figs. 38 — 39). 

Of the second group, two species appear to he represented, belonging to the 
rf marlvable genus Maraupites, whicli, together with Aatijlocr'mu$, belongs to a special 
family — the J/.ix.srv/r/Tjj?,— differing from all other known Tksssllata by the single 
basal and an entirely free calyx, without a trace of a stem or a special plaoe of 
attachment. 

I. MABSUPITES, MmteU, 1821. 

Miller, Crinoidcn, p. 1S4. 
Muntfll, rn>> S:l,. n,)«Tis, p. 1H3. 

Calyx cup-shaped, perfectly free, composed of regular series of plates; one 
basal surrounded by two alternating superposed cones, eaeh of Are sabradUaUa, and 
followed by a series of Ave radialia, to which five diohotomous arms are attaoihed; 
ventral portion of calyx apparently ooveied with eoaka or small plates, out of 
which the oral aperture protruded. 

The ipedea of this genus arc only known from upper cretaeeous depoiita. 

1. Marsupites Milleki, 'Maiitell. PI. VII, Fig. 41. 

m> Jf. MUUri, Mkiitwll, Gcol. 8th. Dowoi, p. 184;— iW^-m auctorum. 

jr. Mfye* cupulifurmi, tabula iuali pentagona, tuhradM^ inferloribmt 
pentagoHU, tmperiorihut aqmUbua, hgsagamUt Meraliter tuhangustatU ; radialibut 
minoribus, cragsis, supra medio artlcuhtfionibtu emarf/iiinfi.t in«tnicl>», lateraliter 
declitilrm, ad aagulo* tubtulcatia, aulcia fere ad medium tabularum tubradialiutn 
prolongatit; UAtOk omnjftw moHee tomanuieutk, radioHm gramlaiit atque ad 
margrittet atriato eulcatellia. 

The bnsal is perfwtly equal in form and size to one of the lower sub-radials, 
while one of the hexagonal sub-radials is a tritio smaller, and the radials are consi- 
derably suaUer, hotfliiolw tiiaa.tltd o«ien. At tiie upper end tiie ladiala hare 
Inadf ncaily: — wrf-iifaMmilM flw^iUHilfiin, the external segment being separated by a 
nised zidg^, pnnidfld with a hole in tlw centre, while the inner portion is trilobate; 
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the total wMCh of ihe joint flvrfty ftir tiie iiiMrtiain of 

half the total breadth of the upper edge of one radial. At the sides, each of these 
plat<*s lias a broad smoothish or irregularly rugose slope; extending towards the margin, 
and the united depression is continued as a narrowed triangle towards the centre of 
tiie TMpeottTe upper raib-iadial, and is maigined on the aa^m bgr ft amie or Jcm 
dutinct smooth groove. All the plates are moderately convex, sub-mammillate in 
tiieoentre, and ornamented with radiat^'ly arranL'cd tri-annlar tubercles, or they are 
nearly smooth, merely with uu iudibtiuct radiuimg striatiou. Sometimes sharpened 
ridges proceed froin the centre to tiie middle of the mwcgin of each plate^ but they 
appear to be equally often wanting. 

Some doubt exists as to these variations referring only to one fiprcies of 
MaraupUea, or to three, as indicated by Eorhes. M. UevigaltM was propotied by 
Forbes Ibr flg. 8 of ]^ zz of Dixon's GeoL of Sunex. The fionn of tiic upper 
rab*ndial* in tiiis figure ie remarkably regularly hexagoml, and as there is 
a slight difference in the ornamentation of the plates, it is possible that the 
spccicii in (question is a veil founded one. The two other species admitted are 
M, ornatu$ of Miller and MUlert ci Hftntell. When we compare the origmal 
figuree of these two forms, the only diiferenee ct vuy value appears to consist in 
the stronger ribbing of tlie plates in the former, as com pan? J with the latter. It 
seems to me very probable that this diiferenee is only an individual one, but 
nalees the ftnthentie ariginal ^eeimens had been examined and properly com- 
pared, it WOVld be vain to prove tlu- invalidity of the distinctions between the 
two species, particularly when we find two forma, suoh 88 those indwmtftd, ^^f^ 
represented in extra-European cretaceous deposits. 

Jf. XUteri is a eommon ibssU in the Upper Chalk of Eogland, North Pnmoe. 
and it also occurs in the beda with 3^. guadrata in Veitem Gemany, and in npper 
cretaceous beds in Poland. 

JjocalUy. — Near Arrialoor, in a whitish soudstoae. 

JbrHMflow.— Arrialoor group. 



S. UaBSunrai eoitf. omrAXua, lOUer, ¥L TIT, Pige 42— 4S. 

Tliere are two plates of npper rab-sadjale evidently belonging to a spooiea whieh 

differs from the former in a similar respect, as I have noticed to exist between emotes 
and Milleri. Both of the plates have the centre more distinctly niammillated, the 
ridges proceeding to the median parts of each side more distinct, and the interspaces 
between them more ooareely and lees regularly granular. ISiey eridenUy belong 
to ornalus, as presently understood, or else to a very closely allied speciee. 
JxiealUij. — Near Olapaudy, in a yallowMh f^m ^gino^W tm n'^y rook. 
formation, — Arrialoor group. 
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GeKKUXL Il£MA£K8 ON THE DISTKIBUTION OF THE ECRIXODEBUATA IN THE 
BOUTH LfSIAN OKRACBOVB DlUOUn. 

13ie oonduBions whioh oan be drawn from the ezaminatioii of ilie Eohinoder- 

mata coincide well with the results obtained from tbat of tbe diflbrant flllMni of 
MoUusca oocurxing in the aboTe-mentionod doposita. 

Of the flre diflbmtt orders of the olaas three ooonr in Bouth India. Our know- 
ledge, however, of the single imperfoot specimen of Ophiura, described by Porbei, 
is cntirrly insufficient, and as tin- ^oolo^ical position of flu; species is also not known, 
the whole of the Astcioidea must bo left out from the present consideration regarding 
the age of the rocks. Of the two other orden the Eohinoidea are represented by 
38 species, but of these again finu lemain doabtfill as regards their geological age. 
The Crinoidea have only two, or possibly three, species, belonging to Pentocrinm 
and Mar$ti^ite»f the latter being an exclusively cretaceous genus. The local and 
geological diifanbafioiL of fhe di&rant species will be more xeadily understood fSram 
the following list : — 
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We see from {hit taUe Hhat, altboagh the minority of the ikmilies fit the 
Eobixioidea are represented by one or a few species only, the genera arc such as an 
mostly cliaracteristic of the cretaceous formation. The total nnmlior of all known 
Echinodermata is 42, somewhat larger than that of the Bracliiopoda and Ciliopoda, 
but mnoh Icm than tint of the three other efamea ot the If olloMft. For the mam 
already stated, five of the species must be omitted from tlie list upm which any 
geological conclusions can bo based. The remaining thirty-six aro scon to bo 
exclusively* restricted to the lowest and the uppermost of the throe groups distin* 
guished, tiie Ootatoor aad Anieloor groups, namely, ten spedee oooaRing in llie 
finmer and twenty-six in the latter group. 

Out of the ton species fVfim tlie Ontatoor group four appear to be identical with 
European species from Cenomanicn beds, but only one of the identifications has 
been oonsidered m certain, namely, that of Odaria kkudot while the materiab fiw 
the recognition of Cidaria teaiculota, aub-vetieulina and Faringdonemit are not 
suflicient. There can be, however, little doubt that not only these, but also the 
other species, considered as new, exhibit a markedly close affinity to Upper Green- 
•and toaat, tad that, theref<nre, the Oenomimien age of tiie Ootatoor group is eon* 
firmed by the examination of the few Eohinodeans known firom it. 

The twenty species from the Arrialoor gronp are, with three or possibly four 
exceptions, peculiar to that group in India. Tiic exceptions refer to JSokinO' 
00itM eomoift OakrUe» aUoffdIenmJ, ddartt tceplrifera, MartupUet MUlmi and 
poasiUy Jf. oniahia: all these occur in the Upper Chidk or Scnonien beda, thua 
adding to the former proofs reganliii!:,' the acre of this group, which corresjionds to 
d'Orbigny's Senouicn and Danicn. Taking now the entire number of Echinoder- 
mata from Sonth India, I coouUer BMitoeomu 0OM0W, ddaii* kbmdOt veMMrfoto, 
and teepfrtfera^ and Mam^^Uu Mitteri» as sufficiently eerfaunly identioal with the 
same species in Europe, and this would give twelve per cent, whidi tiie SOQth Indiaa 
upper cretaceous deposits have in common with those of Europe. 
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PLATE L 

F^. ... 1. HBMiAsnnt mnLtiM, BloL, f.lOi Iflm, l^iof^mi^ aad ftottt-tiwrt; ( Mtk trj 

Oolatoar group. 

fiig. ... 2. Huruam ixpansus, Fwhttt P- 'Hi oopiM nf Forbea* figuM, prabttbljr taken 
from k VandkhcRj sf 



Ilg*. S— 6. HnuRB Tvmasm, SM., p. It i 8, top view of % luge ■peoimen, showing dw 

enlarpnl tulwrcles in the intra-fasciolar space; from Olapaudy ; \, lower view; 
&, fM, top and posterior views; 0^ im—d, fi?e views of a small bat perfect opaei« 
ami all froa J[«nipa«M^/ Jtritktr gftigtm 

Figa. 7->6. HnawriB jwam-ummt 8M,, IS; 7, 7a, 71,flina viawi of • BBall« well pia- 
Bcrved spcciineu ; 8, 8«— flW Tiawaof » aooMwlut liiger qweiBani <M»t0trj 

OoMoor group. 
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PLATE II. 

tig, ... 1. HnuariR vicnros, StoL, p. 19 1 fimr diAcwt vkm of • maAy pailM ipadiiMB ; 

totitk ff Monadutwr ; Ootaioor group. 

Tqp. 2—3. HuumBDUQIUUS, p. 14; 2, top viow of a large specimen; 8, 8a— J, 
fir* Tinn of ■ mller perfect Bpecimen ; OaUUoor{ Ootatoor group. 

Jig/t, 4—6. ^Hunm SUU; Jbf<if«, p. 15; 4, top view » flugmito ry specimen; fiDm 
^rnXOtrifi ArrUharffm^t 6, 6«!, oofiM of Forbes* oqgiMl flgnns. 

6->f. Hehiastbb ixdictts. Slot., p. 16 ; 6, top VMir; 7> la—d, five views of another 
frith tha vgts. dightly Bion oentia]) l» wrt m H ^ Jmalaort Arrialoor 

FSgs. 8—9. ftmuma^ wmun, Uek, p. ISj ib twwi of two 4ilbBnt 
Arriabtrj AnMotrgmip* 
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PLATE TTT. 

Fig. ... 1. HeuiASTiUi ikdiccs, S(ol., p. 16; five diflereot views of a specimen from near 

Figt. 8—5. Hwiwin oii0Utm> Ap/., p. 17; S, S«, top md aide viewBafs muDparliMe 

specnnen ; 3, ?in — r/, five vi<'WK of a larger also pcHV<-t sjiccimeii; 4, (op view 
of « Utge specimen, with the anterior ambulacra somewhat prceaed iu at the 
•pn; 5«law«r viaw of uotlMr tpaoiBMai aO ftom nwr Kan/uu if t Jr rMetr 

Tig. ... A. HFMi\fiTER sFXAVfliTATis, rl'Ori., p. 18 J 0, (k " / f «opi« of d'Orbigay's 

figTirt'R ; I'oKi/ifAerrjf : ^ Arrialoor group. 

Figs. 7—8. Epuster kobius, 6t<d., p. ^0 ; five views of a nnalier but pczfiMi qwdnwD, and 
cm tof Tww of • laigw qpeefanm, wifh tha apes difl^jr laon wmttalj iMrfl- 
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PIATB IT. 

Fig*. 1— 4L Cardiasteb oaiwrrAi is, Sfol., p, .22 ; 1^ la — c, top-, side-, front and lower view* of 
ft amftUar qwctmeD, and i, top view of a larger one ; both ara gomewhat imparftet, 
i in the figoiei} 1 ■ fiom Kanpaudf, i Jim dnMMrj 



Cardiastkr itKr.ii|.\Ris, Stol., p. 2:? ; four views of a larger and throe of a smaller 
specunea, both somewhat imperfect ; in the smaller one only the sat£u» ii worn 
off, bofetiiBipaiiaBHiKitlMnriwiwiftaftj Kanpauig; 

fig' ••• 6* HoLunft oiDCOim, JMm, p. M| tufim of Forbei* ^ 

Figt- 6—7. Ciiwravi loicuiain^ AM,p. M{ •aadV mfloliliBia top vimn 

tin oditr fgnm an niMgad tvioe that •!» j 7<nwHMw/ Jniatotr gmif. 

Kg. ... 0. BorniOPTQUB «p. indH., p. 26 ; fmir views of a Riwimen, nearly perfect as regard* 
general form, but on the upper side the ornamented surface of the teat is nearly 
aitir4r worn ol( «al on ^ loww aidi tlio ttat k abieDta aioapt noBd tk* 
i{ Jnidotrt Arriabtr §tmif. 
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PLATE V. 

¥ig». I — 9. STiCHATOPYaus BLAT|t8, Forbet, p. 28 ; 1 — 5, top views of different ep«cimena to 
•how the Variations in the form of outline; 5a— posterior-, front-, side — and 
lower views of the specimenj Gg. 5 ; 6, side view of a large and much elevated 
specimen ; 7 and 8, inner views of the basal portion of the te«t, with the centrally 
situated aperture ; 1 to 4 and 7 — 8 are from yermanpor ; 5 and 6 from tuar 
Comarapolliam ; Arrialoor group. 

Fig. ... 9. CABSiniTLca testodo, Forbet, p. 31 ; copies of Forbes' original figures. 

Figs. 10 — 11. Cassiddlcs Oldbamiands, Stol., p. 30; five views of two different specimens; 
norlA <ff FoodoopoUiam ; Arrialoor group. 

V\fr. ... 12. CaSSIDDLCS KMTS, Slot., p. 31 ; Odium, Ootatoor group. 

Figs. 13 — 14. Ca8siddlub crassus, Slot., p. 32; five views of two different specimens ; in fig. 13 
the superficial oruameutatiun is much woru off; norlk <if Fuodoop^liaiu ; Arria- 
loor group. 
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PLATE VI. 

tig. ... 1. CianovLVi naaati #Mw, p. S3 ; Amr vitm «f aqptaiaMi Ami X«nm fktu rf 



lljf. ... t. KucusouTBS PDLLATU8, 5fo/., p. 34 ; 2, top view of a specimen in natanl hi; ttt 

other four view* arc enlarged; touU-teett of MnUatfi ArrMoer group. 



Wig. ... 8. EcKHtocoinji wn^. oowcot^ S^fiuut, p. 86; thm^faiw <if * wftmuna; the 

■■IfoitkB «f tiM ^trtanl miqpB m bnikaij and tiia MpafficU omnMitelion 
nntli mm off;- OmmetffMtmf dnUhtrfmip. 

Kg. ... 4b EcBiNoooNvs FLAomvu, AML* p. S6} <bvM viam itt Baton) linj X«ngNNMj^i 

.■irrialoor group, 

fig. ... b. UoLBcntros tp. imtht., f. H i three Tiews in natunl nze; tite specimea is some- 
iiliat dkQgiiNd Ij latanl f n—a ie, aadtheaptEubrobowngr; i wrt w w ^ ^ 

tig. ... C. 8*UBU Arcotks"':'^, .^foL, p. .'$9 ; 6, top view in natmd riMJ At IWMUiillg 
figares are all enlarged; ComarapoUiam : Arrialoor group. 

fig. ... 7. MicaoFiDDiA BPUAkOlOlS, Slol., p. 41 ; 7, 7a, aide and lower views ; the test is on 
fln^nMrridaoMMtiyiraBliBfi Ih, MlMfed portion of «lie miftae of Aa iert 
• dia pn^ilMiy J <Mr<l ^ P tt i to fe tHmj drridttt gnuf. 



Wigt ... 6. Pbecdodiadkma svbanoiilatt'v, .^fol., p. 44; 8, 9;, S^, flirec vievrg in nahiral ^^i/c ; 

8c, an interambakcral, and an ambulacral, zone enlarged ; Harafamif ; Arrta- 
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FIATS TIL 

Kg. ... 1. VtmanumKk1tp.iai6Ltf,46i MrUto^t Jirtdmgroi^ 

1%. ... ft. Okthopsis siHius, Slot , p. 46 ; 2, 2«, ii, three views in nataral size ; on a portion 
of the luwur and peripherical side the twt is broken away ; ie, genital and ocular 
pktcs ; 2<l, ambalaonl, it, intcnunbulaeral zoDe, all enlaiged j ntrii qf flhiiuM 
dtfttnmf Jfrithof gnap. 

Kgi. U— lA. CiDARis HiRUDO, SoriffHei, p. 43; 3 — 8, difTeient platee of the test; 9 — 16 apinea; 

9a and 16a, are teiminal lien's of 0 and 16 j ILa ii put of the baaal portion, and 
IM the -viewer the W of spine 11; IM ii n pattioB «r^ailai|ad 
of 10; MtrmvUtoor ; (hMeor group, 

Kgi, 17—19. CiDAKis con/. 8UD-Tiiioou>ia* fM^t P> dUbiNBi plate* front , 

Ootatoor group. 

Figa. 21—24. ClOAUS eo»/. vuicvUMj Qol^., p. 48 ; 24a, cnlarg«d lide view of the haaal por^ 
tioa «r 84; Mi, banl mw; t4e, enlarged portion of the enliMO; Mumnaimj 

Figi. 86— AS. Cuuitt eM|^. nn-Tancvmu, fOri., p. 49; MumtkUtrj (Mthtrgm^ 
fige. S9— 80. CmAin en/. FAinoDORima!, iF>V4^p.49; Jfemwii/lMr; OtMoorgnmp. 



P(gt. SI— dft. Cmau BCEFTBirEitA, ManM, p. 60; viem ef fin diAnnt ipMiei «nd « [hte j 

Otapavitj/ ; Arrialoor gronp. 

Fig. ... 37. CiDAKls «.*/!., p. &1 ; touth-eatl of Arrialoor ; Arrialoor group. 

Fig«. 3S — ;5!). PE-NTACmsTS p. 53 ; ShiiLii^ooiIy ; Arriiihor group. 

Pig. ... 40. OpHiruA? Crvi.iFPFi, Forhct, p. hi, ; cnpy of Forbes' orifjiiial I'l^ure. 

Fig. ... 41. MABSLFiTes Mill^i, i/oM^^//, p. 53 ; xidu and top views of a calj^, in which the 
phtea are on one aide aonewbtt diipbwed Mid hrolm Ij lateral praMue; nw 
JniMlotrj Jrritltor group. 

F^ga. 4t— 48. Marsvpites roH/. obn.atvs, Millfr, p. 54 ; 12, outer view ; 42a, axial view from the 
brachial side of the c«l yx of a perfcot subradial ; Vi, outer-, 43<i, side view of 
MMther platc^ of wbidi a pavtion ia braiwn nwny ; Otapamigt Arrkktr grwip. 
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The Brachiopoda, Ciliopoda, Echinodermata, Anthozoa, 
Spoxigiozoa, Foraminifera. Arthrozoa and Spondylozoat 
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moocuzu-m. 



INIRODUCIION. 



Ten jean bare elapsed since the commencement of the present series of 
Monographs of the foesils which had been collected in the cretaceous deposits of 
South India during a geological sun oy of the Trichinopoly and South Arcot dis- 
tricts. Tlie srrios was commenced in 1&02 by Mr. H. P. Blanford — uudcr whose 
superintcndcuce nearly all the fossils had been collected — by the description of 
the Belemnitet and Nautili. At the end of 1862 I took charge of the con* 
tmnation of ibis miiM, and aiiioe then ita poUioatioik has progreHed wiUioiii 
intenuption, and with nudi little del»7 aa the fiuids available for this oljeot hare 
petmitted. To eaeh of tlie danes of HoIliiaoa» the OMMUuamu, Qmxmiwa, and 
PxLScnoDAt or Bivalvea, one separate Tolume has been derotad. The first yolume 
waa oomplated in 180B, liie aeotnid in 1868, the ihiid in 1871< Tbe pieaant fourth 
Tolumc, wUdh ia deroted to the remaining portion of the inrertebrata, and a few 
vertebrata, commenced in 1872, and will, it ia to be hoped* leare the piinter'a 
hands by the end of April 1873. 

Reyerting this order according to a more natural arrangement, we find that 
the different groups of animals are represented by the following numbers of specie, 
most of which have been found suiKcientlj well preserved to be chaiaotaiaed 
and figured}— 

L— A&umnaaau, wiOk a abgle veil defined apedeai OrUtoidw Fnifatif 
DefKt and two doabtM onea. 
n.— Arainuoaeu, wiiih one apeoiea, iSngptMia pf r ^bmb, Ooldil 
III.— Coa^ with 67 qwoiea. 

jy .—Ernjy-oprnw.iTA (including Aslerioidea and Ormoidea) with 42 apeoiea. 
V. — CiuoroDA (or Bryozoa, or Polyzoa) with 28 qpeoiea. 

VI. — Braciiioi'oda, with 21 speciea. 
VII. — pELECTroPA,v{'\i\\ 2t3 sp^Ties. 
Vlll. — Oastsoi'oda, with 237 species. 
IX. — CEriTALoroPA,* with 116 species. 

* Coop, MidiUuiui rvwulu on this cUo io B«eord* GeoL Sur. Indii, toL 1, 1SC8, pp. 32 to 97. 



u 

X. — FuKB^ with 6 ipedes. 

XI. — CMuaTJCF.A, with S species, all spedfioally undeterminable. 
XII. — Pisces, with 17 sjw'cies, only chaxaoterised by solitary tecdi. 
XIII. — Savria, bones aud a tootli, apparently belonging to a Megalosaurut. 

Thus, nearly seven liuudrcd and Li!::,'lity spwies of animals have been noticed in 
this series of volumes, devoted exeliisively to tlie description of the fossil remains 
found in the cretaceous beds of the Trichinopoly and South Arcot districts. 

At the ofmdutioii of eiioh of the different Monographs, I hare given a thoit 
nview of the geologieal &ot8 bearing upon the study of the respective dais, and 
thtt dlipenMi with the necesaify of going into detail on thii oocaaion. 

I may briefly notioe the fbUowing : — 

]£r. H. F. Blanford, aasiated by aoTenl colleagues in his survey of the Triohi- 
nopoly and neighbouring districts during 1858-00» arrived at the conclusion that 
tlte cretaceous deposits* arc divisible into tbrco groups^ the lowest the Ootatoor- 

the next the Trichinopf)ly-, the hi^'hest the Arrialoor- croup. 

This division has been r(;taincd tiirouijliout all the Monographs, and I am glad 
to soy, it has been very niiieh strengthened by the examination of the fossils, many 
of which arc peculiarly characteristic for the respective groups. The general results 
of this examination oan be vwy briefly expressed in the fbUowing table 
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The parallel is of course only general, but considering the great disiauee of 
these deposits, it is as close as could be expected. If wc would enter into details, 
the deposits, geographically so diflieiently sltrated» woiiU no doubt show some peea> 
liarities of their own, and an absolute identity of the snooession of the beds m^ht 
not be possiUc^ partly beoanse some of the apeoiea had, on aooount of physical 



of •pparenUj tt|>p«mioit jonauc »gt, and Uieie igaw 



Bocki. 
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peeidJMities, » gteater or leaaer laoge in one loonlity than in the o£lier, partly be- 
cause ilie mooeeaifMi of fhe beds had been itacUed with greater exactitude in oaie 
than in the other plaee. The Ibnour case may be iIluBtnted« for iaetanee, bgr tiie 
occurrence of Inoceramu* hbialim in the Ootatoor group, while both in FnuMje and 

in Germany the hods with this sjiecies are considered as the lowest of the Turonien, 
or Mittol Quadcr, of Avhich Gcinitz says that it is the most (.■haracteristir; fossil. 
Again, Gryphwa diliwiaiia and cariuala and Ithyiich. coinprcssa arc stated by 
Geinitz to occur in the upper horizon of tho Luw lt Quadcr, wliile iu South India 
they are referable to the Trichinopoly group. However, we must not absolutely 
rely upon these fiuitfl aa strictiy oonwot, for Mr. Stanford himself repeatedly says 
fliat the boondaiies between tiie differemt groupa coold not in all oaaea be ao oar»> 
taUj aaoertained as might be desired; and beridea» a atriet daesiflcation of the 
beds aooQvding to palawmtnloycal tones ooold hardly be expected to have been 
thoroughly earned out at the time of Hr. Blanford's surrey. 

This must be the task of a subsequent revision of the geological ground, 
on the combined haaia of the stxatigrapbical and palnontologioal information which 
we have obtained. 

In dcalinLT witli this sul»ject one fact must not be overh)oked. Wlicn describ- 
ing the Cephalopoda, (wsttuig aside the two or three Gastrojioda and Pelecypoda), I 
have noticed finm tlie Ootatoor group a comparatively small number of species 
which $X6, never known to ooonr in the Cenomanien beds of Europe ; I refer to 
such characteristically Neooomien sgedioBf aa NtmHhu ireoeomie»»k and ptendo- 
aega$t$, Ammoitile$ VMedm and Rout/"""^* to such GauU finrna aa Nauti- 
lut BoMchardiamu and CfesMn/mtv, AumanUm Timothetmui and htUhnaku, 
TmritUet BergtH, GretOegi and toierMfaifot, etc. Some of these and other identi- 
fied species might possibly be shown to l)c distinct, if really perfect materials were 
obtained, but others scarcely leave any doubt as to their correct determination. 
It is expected that subsequent rcscarclies will show whether tlie beds containing 
these older species can hu in any way stratigrapbicully st'parated, or whether the 
species themselves possessed iu India a higher range in geological time. 

Prof. Forbes when examining the Pondicherry fossils, the greater number of 
which wen fimn the lower (Yaladayur} beds at that locality, pronomioed tiiese beds 
to oomspond with Keocomien or Low» Oreensand. His argunent was less based 
upon speciflo identificatiaina than upon the general ehaxaeter cf tiie fiisnls, as, 
for instance, the numerona Angneertu {JMq/loewu auetoram) and SamiUt* 
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Moat of these ipeoiM bftrs been unquestioiuibly shewn to oocor in the same beds 
with Am, roffrolw, and bit ooneliuioaB loa^ tbefefbra, Tory amoh of tlie vdve 

which they etherwisc would have possessed. Asrain, the Trichinopoly fossils, most 
nf which appear to hare been from the neighbourhood of Sordnmungalum, Prof. 
Forbes regarded in general charaofer as Upper Grcensand and paHly as Gault. 
These beds arc undoubtedly youiiu'or, having been in tlic present Memoirs referred to 
the Tri< liinojioly group, and relatively Eorbes' parallel was, therefore, correct, hut 
not Strictly according to the age. D'Orbigny's fossils, collected by Mr. Tontanier, 
appear to have been chiefly obtained fkamfhe higher (Arrialoor) bed* al BondidwRy, 
and were xeadily pronounoed by that oelebmtad Balnoiitologiit as ebaiaoteriiing 
tiie uiqper oretaoeonB beds. At flnt he thought the HM^oiity were Turooieii 
apeeiea, but sbovtly after lie connoted himself and lefeired the whole of them to 
the Senonien. 



J)ate <^ Mwe ^ ike d\fferetU part* FoL IV, 
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INTRODUCTION. 



The second dirision of tlio Actinozoa, represented in the cretaceous depamta of 
the Tricliinopoly distiift in South(MTi India, compriso-i the corals, — Anthozoa, or 
Polypi, as they are ollen culled in zoological manuals. They have yielded 57 
ipeoies, of wluoh the majority ooenra in ilie lowwt beds of the eeriea, the Ootatoor 
gBOVp, while the two hi^'hcr divisions, the Trichinopoly and Arrialoor groupe, are 
comparatively poor in conils, — ^jnst tlio n^vorso of what I formerly stated r«5p<»cting 
the Gastropoda and Fclecypoda. Tin? number of species which had already been 
deaocibad firom Boiopetm oretaoeous deposits is small, but the geological xesidts, in 
point of oomparisoa of our fauna and ita age with that of forajgn deposits, is rather 
an interesting on^ as I shall haTO occasion to notioe at the end of the detailed 
descriptions. 

The smaller ttie animals are, Ihe more steadily and energetically they appear to 
work, in order that they may replace by numbers what they lose by individual size. 
Indeed, even scttini^ aside the interest wliieh tlic study of corals posficsses for the 
morpbologist and the systematic zoologist, few other even of the higher classes of 
the animal kingdom can compote vith the importance, which the corals posaess, 
and for a^cs psist have molutaiaed, in the economy of nature. The distribution of 
the corals in the different depths of the sea lias been for years past studied with 
considerable interest; and the recent researches in deep sea dredgings are adding 
largely to the information, which is placed at the disposal of the geoli^ist. Need 
I mention the enormous value \\lii<-Ii Darwin's and Dana's studies of the forma- 
tion, extent, and distribution of coral n-ffs possess for geological research! It is, 
I believe, justly asserted that more than oue-half of our ancient limestone forma- 
tions is to he attiibated to the existence of corals and their colonies forming reeib. 
"What greater hdp can a surveying geoloirist find, than is afforded to him by the 
discovery of an ancient coral m;f, or of a reef-limiistone ! If he bad been up to that 
time in doubt about the stratigrapbical series of his beds or formations, ho tinds 
himself npon that diseoveiy quite ai tome. He knows where he hasto seek for the 
ancient land ; he looks after certain animal forms in the laii^oous ; after others in 
and on the coral limestone; and the tliiekuess and character of the cropping Ottt 
of the limestone indicate to him the relaliou of the beds beyond the reeC 
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SttbJdngdom. ACWNOZOA. 

GUmi, . ANTHOZOA oe COEALS. 

CilARACTSB. — Actinozoa conautiiig qf a digeatice cavity, provided with a tingle 
opening, uihidk i§ oral, ami, and genital, intemaltg divided at certain regular 
tancM bf menAraHe» or Umimm prqfei^ing teiMrdt • mil or imagkiarif a»j», vM* 
the vpprr e'lr/r is aurrmnded by radially disposed, generally hoUow, tentacles ; male 
and /etnale generative and secretionarg organs eituated in the to-called loculi between 
tiemmirtmet or tepta; prcp(tgatioH taket place ovtt, or buds, or partial dM- 
liM ; opeoial orgoiu <if the mueo, ^ roipiration, mid eireuhHon, md, t» a rule, 

oho nf locomotion, are ahuent. All fhr .-Infhozoa OTO M <Amr Molunrf tioU 

inhabitants of the sea, or at least of brackish waters. 

The ' TTistoire Nfiturellc des Coralliaires' by Milne-Edwards and Haime, 
' Klasseu luid Ordnungcn dcs Tbicrreiches' bj Broun, many treatises of Zoology, and 
Moenfiy Fromeiit«l*8 ZooplijtM in tiie FftMontobgie ftansain, TdL VIII, oontBin 
such detailed accounts of the history, orgtuusation, geographical and geological dis- 
tribution, etc., of this class that it would be quite superfluous to repeat tlic same in 
this place. It will fully serve our object towards a proper understanding of the 
deacriptive poctifln of thia monognpli, md the terminoilog^ used flianiii, if I 
attempt to give a brief abstract of the genenl atraotore of theM oxeatores, follcnred 
by a few words on the distribution and classification of tlic same. 

The Anthozooa in its simple form is a more or less round or q^indriflal mo* 
nanally Mvile hj a bxoad baae^ on the oppoaite end provided with a nitgle oral 
opeoing, surrounded by teniades, of which there are four, six, eight, or a multiple 
of these numlwrs present. Tlie oral opening passes tlirou!^]i an eulartrcmciit, formed 
by au iuveried portion of the outer wall of the body, called the stomach, or dii-ectly 
into the large internal cavity of the body, irhieh is divided into oompartmenti (the 
80-called locuUJ by the mesenterial laminse or s [ t u these being in an equal or 
smaller number present than the tentacles. Tlic mode of development followed in 
these organs is of great systematic importance. There appears to be no strict 
•epaiation betfren the animala which poMeaa a ■o-oaUed atomMih, and to whidi the 
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namo Anthozoa, Polrpi, or Conils, is restricted, and those in wliioli the month 
directly comiuumcates with the ^euural cavity of the body, uud wliich, according 
to Agassis, fasTe in kte yean been tvansfetied to the HTdrosoo, — namdy, the so* 
called Fodactinaircs or LnEns.tRnvM, togettier irith the Madieporaiia tabiilttta ai^iil 
rugosa of Slilne-Edwards and Ilaime. 

The general cavity of the body is internally in its entire extent instructed with 
eilia; the diylos is formed in, or pasMs from, the soHwUed stamaoh into it, and its 
curoulation, as well as that of the water for purposes of respiration, is chiefly pro- 
duced through tlipse cilia, wliilc the tcutaeles act not only as prehensile organs for 
obtoiuiug food, but also lor producing a current of water leading to and from the 
mouth. This Teiy simple arrangement dispenses with the neoessily of all other 
special Olgans or vessels for digestion or respiration. Equally s<> h m rvous 
system, or special orgtins of sense, are absent, hut the ssnft parts of the body, and 
particularly the tentacles, are sen&itive both to touch and to the light. Some 
naturalists heUere that the presence of peeoliar branched oeUs in the oral dise 
indicates the rudiments of a nervous system. In some of the Actiniacca there arc 
peculiar flircad-ltke organs, the so-called craspctLa, present between the septa, and 
these appear to act, at least in some cases, as sccrotionary organs and assist in 
digestion. Besides there are in some Anthosoa other organs for the defence of the 
aidmals, the so-called nettle threads or aocmtiai irhieh aie enussiUe and seorote a 
sharp fluid in the cnicUe or nettle cells.* 

The sexes are, as a rule, distinct, either in the same or in different iudividuums, 
and in senna oassa of the compound ocnals (me ser is said to be restricted to a single 
colony. The progeny leaves the mother cither in the form of fertUo ova, or as a 
developed Anthozoon with tentacles. The youn«^, when it leaves tlic omm, swims 
about with a row of cilia, gradually the body curves, forms an internal cavity, the 
rodiments (tf tentades appear, and the young Anthosoon beoomEa sessile, la. 
other oases propagation takes jdaoe budding, or gemmation, and tbna oompound 
colonies arc formed. 

The body of the Anthozoon is composed of an external and an internal 
ciliBFbeanng skin, each consuting of several layers. Between them is tiie mua* 
ealar system developed, the several layers being composed of vertical or lomgitttdinal 
and of concentric fil)res. All these soft parts appear to be in certain cases capable 
of secreting solid particles of various shapes, the so-called solerites or scleroder- 
mites, whioh either remain isolated in the flesl^ or dermal masa^ or thqr ooalesee 
to a more or less solid, reticulated or porosa skeletoD, which was called aeierendijptta 
by Messrs. Milne-Edwards and Ilaime. 

The calciiicatiun, or rather scleriflcation, progresses in somewhat diifercnt 
manner in various finms. Li some it takes plaoe only at the baaia of the single or 
compound individuum, and oontinuea to grow and branch as a kind of axis. 



• C'oni|iM« nqr Mti a& Av«rlAi fai JMra. A. S. B. &r IM, vgi oxriU, |t li, nk 49 Mtd 60. 
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STirroundcfl hr the soft or partially hardened jiarfs of the animal. This kind of pro- 
gress has beca called by Dana foot^sccretiou, aud loruis the uo-called aclerobasis of the 
Ooxemmm or AsmAmMt. In the ao-ealled Hadrepotaria the Mitlwifleatioii takes 
place in the whole derma, either externally as exotheca or internally aa endotheoa, 
or in the central column, forniintr the so-called coliinwlla ; nil these secretions bejin 
at the base of the individuuma and spread gradually upwards, forming a more or 
less oomplete onp oir eafy*. The endoUiecal syatem ia streDgthened by • aolerlflea- 
tion of the mesenterial memlnanes or laniinre, which extend towards the Centre of 
the animal and form the so-call(?d sepia, while externally these often correspond to 
or iNiss into similar elevations, called the cotltB. The septa are either connected by 
vertioal ctnss baia at eertahi regular disCanees* as in the FomioMt called synapticukB, 
or thej aw COmweted by more horizontally dMribofted OOnred laminte in irregular 
manner; these are called iHssfpinu'iifv. These, again, are distincruished as e/ido- 
thecal or exothecal dmepimenls, according to whether they become developed 
between the septa or between the coste. The oolamella is either a true one, 
solid, columnar, fibrose, spongiose, or laminar, or it is a pseiidio-ooIiiiiieIla» UMiBly 
formed by a twisted prolongation of some septa. 

lietween the inner terminations of the septa and the columella there are in 
some finms of oofals lamellar or styliform prooesses derdoped, which are called paU. . 

Both the septa and pali generally follow (-LTlain rules in the course of theu 
development. As already observed, the original number of septa is either six* or 
eight ; these are callod the primariet, the subsequent the necondarwa, and so on. 
Taking six primaries as the most nsnal nmnher, each of the six original compart- 
meats, including all the septa of subsequent orders, is cuIIihI a »yilcm, and the row 
of septa itself a qfcle. The six primaries are followed by six secondaries, each 
system being divided by one septum, this being the second cycle. This is followed 
again by a divirioa of eaeh compartment into twc hy a septum, there hebig twd^ve 
of them in all, forming the third cycle. Up to this the septa of (!ach cycle are in 
a retrnlarly formed corallum equal in lenn^th and sfrrni;tli. The fourth cycle is 
formed by twentjofour septa, but they are not equal, because after the third cycle 
each subsequent oKdsf oooaists nerety of tweha a^pta. Thus we hare in the fourth 
qrde twelve septa of ttie fourth and the aauA number of the fifth order. The rule 
is, that the twelve younger septa appear first next to the oldest septa, and then to 
the next older, and ao on, and that according to their appearance they increase in 
length and strength. In the same way wc get forty-eight septa in the fifth cycle, 
belonging to the 6th, 7tb, 8th, and 9th orders, and so on ; the coral would then 
possess ninety-six septa, of nine different orders, in five cycles and six systems. 

The always appear after the full development of the septa, and, therefore, 
thej an narar pieseni opposite the aepte of the last, bnt always the preoeding 
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cycles. They are either all equal and form a single row, or coronet, or unequnl, 
I'urtuiug two or more coronets. If only one coronet of pali \a present, it exists 
opposite tiie sept* of tbe penvltiinate ejele; if fhere ue tvo ooranete* thqr an 
placed opiK)site tlw penvUiBnto tud antepenultimate ejrdei^ and ao on. 

Till! septa are on the upper edares either entire, or granular, serrated or dentate ; 
laterally they are gi-auular or spiuulose. They are, however, not in all cases 
TCgolarly dereloped. SometiiDeB one or ibe other of the piinuuriea become obsolete 
or smaUer; mother eaaea tiro or four of the secondaries become equal to the pri- 
marics; and in such cases M*e hare apparently 3, 4, 5, 8 or 10 systems instead of six. 

All these characters referring to the scleroderma, — the presence or absence of 
an exotheca, of dissepifflenta or ^ynapticuln, or vlt pali, the nnmbn (tf ^yatemai 
cycles and orders of septa, and whether their upper edge ia entire or no^ ete.« — are 
of the greatest f^ystomatic importaTirc. 

In the compuimd curalla the single iudlviduums are more or less closely con- 
neeted with each other by the oaMtenehyma, which is solid or poioee, oellidar or 
lamellar. Its derclopment dependa upon the manner of num or lesa per&ot gam- 
mation of the coralla. 

I have already observed that all the Anthozoa are inhabitants of sea or brackish 
tntter. They are distributed in all latitodes^ bat* aa usually, are move nnmeroua in 
tropical than in cold seas ; the reef •building corals are restricted to the former seas. 

Comparatively only a small number of sj)ecics, mostly the single coralla, live 
in great depths of the sea ; as a rule, they do not extend beyond about 20 fathoms, 
and generally they prosper best where the water ia cdeareat and most agitated bj 
atnto^herio influence. On the large reefs only the upper layers to the extent of 
one or two feet are occupied by living individuuuis. For the study of the character 
and extent of the various coral reeis and their importance to the geologist, I must 
refer the reader to the works of Darwin and Dana. It is snffleient to saj that the 
knowledge of the fossil coral fauna is no less important for the detera^oation of 
the age of geological strata than that of any other group of animals. Tlie simple 
fact that whole genera and families of corals have become almost entirely extinct 
iadioatea the neoessity of their fbsail remains for the ijatemaMB aoolo^st. 

The elassification of the Anthosoa is by no means so easy as their wmpl<> 
organisation might indicate, and there is considerable disagreement between various 
authors even as regards the first principles which ought to be adopted. For our 
purpose, it will, I think, be sttlBcient if I give a sketeh of the flzst few dividcms 
according to Bronn, his arrangement bong only slightly modified from that of 
Messrs. Milnc-Edwards and Haime. 

Bronn, pairing more regard to the mode of multiplication than to the number 
vS. tsntaoilea and kouli, dividea the Anthosoa into— 

I.— POLTOTQLIA, with six primary tentaoles and loculi^ both increaahig in 
number with age, forming two or more cjdes. 
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II. — MONOCYCLIA,* with six or generally eight tentacles or loculi, not in« 
OMuing with age. 

The former order very closely corresponds to (lie ZOAXTHARIA of authors, 
and the Intter (<> that of the so-called ALCYONAllIA, addinir to them the 
AsTifAiKiD^ with six tentacles, as showing in many respects close relations to the 
OoMmoM villi eight twiladw. 

Hie fixrt oidw« to wUoh tlw ta i baoqii ent taamHn will solely apply^, b divided 
into— 

L — ScLXBODSMMATA ot Malmsfo&ajua, with the solerenchyma forming a more 

cx len aolid, eompleto skeleton, and 
Xtf^KALACOBMUUTAt with or withoutf single loose solerites in tite derma. 

The Madroporaria are generally divided into five Suh-orders : 
1. M. AivRonA, with the septa well derclopodt and the whole solereuobyma 
solid, not perforated. 

8. ' Jf. rsMroM4^At with septa well derdoped and the sdereiieliyma peifomted. 

8. Jf. JVBTnoSA, with the septa riidimeiitary. 

4. If. TAauuLTA, septa well developed or rudimentary, chambers divided by 
horizontal laminie. 

5. Jf. MveosA, iriih onlyfom primaiy septa and systoms developed in the ftdl 
grown coral ; septa never poroses and not granulated latenilly. 

The T.tnvLATA are now generally referred to the Ilydrozoa, but I have already 
observed that the researohes in this respect do not appear to me conclusive. The 
same has-bem predioted of the iveotj; by some authors their tmnsflar into the 
Hydroeoa has actually been carried out, and now it has been shown that there is still 
less reason for this somewhat liasty alteration of our systematic aiTamrement. 

In the South Indian cretaceous deposits we have hfiy-thrce species belonging to 
the if. JioMSA, three belonging to the Jf. mioRATA, and one to the Jf. xamuiuta. 
Their diBfarOmtion in the different families will be readily seen flrom the laUe at 
the eondoding pages of this Ponograph. 

■rAimwi»fflB AHTA AFOBOiA. 

tbmilfr-OAllTO:PMTZLIl>M 

These include a numher of gx'ncm with simple eoralla, attached by a narrow 
base, or free, with round or ovate calyces divided by septa, with one or more lOWS 

* Bis DtcXCLU. at lk« LucMMXAMIUkMtie, I Uiiiik, rigbdy uelad«d irom the Aathoaoa. 

tI«aty»"MMtwrtMtlMtlth«Mrw«lteqpttlt«i<htt»«il»kwi»» of MMlMOTHllil iu^gwig bodte in 
Qm AMnima. ■■ ii fnmBj doM mm tm tha nort iiwt wnIm on zoology. In uj ftper on the uulony ot 
Bafartim StUtUritma, I I Mim, Hln&etorlly Aown nat only (iie preocitMof Ioom toiemiil tnrticlea in the 

internal tii'.ui', but of an almoot ivpilar network uf »aiui' (Comp. Jouni, A S, 1! . 1'<I7J, vul. iiniii, pi. ir, |i. 3!>.i. 
I Jo not wnaUler it »t.aU iminubabU Unit the prvfcfoix- uf iH^U'ritcs will be prnvini a\to m other siiuilar .peciii. The 
]>Un wbicli 1 woqU TCOOOMMad finr Uii« pur|ioae U to kill the animal gnulaalljr bj adding fmh to M?a water; tWii 

plMath«iVMbMain»ibtim«iwniteMdlMti^utilaUoigMiieaMtt«ru Ib tUi nuuMr I obtaiaod tit* 

raVank flf lA dtamt ngahr akdtfam u Um AoTMMriigMd 
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of pali looud a real or inuigiuury columella, aud with the chambers open in the 
entire h^ht of the ooiaUiim. 

The Caryoiutllids, wbidivere by Milne-Edwards and Hftime considered 
as a sul)-fumily of the Tvrbisolidjb, differ from the latter by the prrsoncc of pali. 
Fromentol (FaL Fran^. terr. cret., vol. viii, 1863, p. 163,) distioguishos tiiccca 
and indicates two more; bat tbree of these genera ooonr in South India. 
Gary op hff Ilia with four, Trochoeiftihm and Plntycyathtis each with a single species. 
The Hini geuus bclou!^^ to the group with only a single row of palii the two others 
have a double row of uncq^ual but simple polL 

I. G<?H««.— CARYOPIIYLLIA, Lamorck, 1801. 

Comp. Doncan, Paloo&t Soc., vol. xzii, SnjtpL to Cret. Corals, pt. 11^ No. I« p- 8 ; Fronentol, 
nMmt Fninf. terr. cret., vol. viii. 186S, p. 164. 

Tbc Cai'yophyUi<c liavc a simple corallum, which is adherent by its base to 
foreign masses ; the ealjz is oircniar or somewhat orate, generally rather oonoaTe; 
the columeUft oomposed of twisted and nioro or loss confluent lameUs, forming a 

crisji;it<', convex upper <"nd ; th« pali art- wrll devt'lo|)i'(l, all of tlie same form and 
size; septa straight, rather brood, soniotimes slightly thickened towards the inner 
end, generally arranged in six, very rarely in only fire,* systems, whieh are occasion- 
ally somewhat irr^nlarly developed ; costs numerous, sub-equal, straight, more or 
letss finely granular, generalty most distiniot near the oalyx; and heooming less distinct 
towards the base. 

Stokes in 1828 was the flrsb to define the present genus in the sense in whieh 
it ii at present aooepted in science. D'Orbiguy called a few fossil species .^^tsiUo^ 

^thiis, while others he referred to Cyalhina. This last name has also been aecopted 
for the cretaceous species by liessrs. Milue-Edwards and Ilaime in their 
monograph of the British oretaoeous species, but in their Hist Kai d. Corall. the 
l^npiiety of the name OMfopiifUia was re-established. Fromentel (L dt) unites 

to the present genus also 7?nMv^^y'f^/'/ .v, Milne-Edwards and TTaimc, which ho 
says only differs from typical Caryophj/Uia by thiuuer pali, more closely united to 
the septa. 

The species of (kayopfyUM ooonr both fossil and reeeint» but the ooennenoe of 
Ihe genus in roQtks older than cretaceous is not suQlcieutly certain. 

Tlu»ro are four species of tbo i^cnns n^prcs(>ntt'd in the South Indian cretaceous 
deposits ; all belong to the group with the septa arranged in six systems, aud ail 
appear to be as yet undesoribed fonns. 

• C inwrnfU*, WimmM, ViL nuf tm. ant, vol. vSib p« IMi 
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1. Caryophyllia AllcoTENsis, Stoliotka. PL 1, Figs. I— 10. 

// ArMw/M Jreotemtk, Forbeij from Pondidieny. 

Catfopk. corallum incerse cmictnn, modice cUitum, pcr-can'abile, fi^queuHuimt 
pernio curtatum et ml iiilercalla irregularitfr coiifrocdiM. l»m unyustissima nfflxum ; 
Hupefjicie aubkeci, pi-ope calycem coslulaia, coslulia nub-te^uulibiu, obtolele rugulatU 
vet cmmino UBaigati»: cat^ee draOari tern fire oiroulari, medio pnifimde egeaeato; 
sepiU in qttatnor dfCUt t dBj^uiue perfeeHe ditpoeitie, later alUer confer tim granu- 
lotis, ad marginem cnlycu contsexe eleralis : prinmriw fortUtimiif, itrcuudnriin jimi/u- 
lum brevioribua alt£ue lenuioributy tennmatUmidus cotupicuiter iucrcmati^ ; palia 
duodeem htetefbue, modiee ineraeeuHe «tqii« eMeriie, ad iermkMtionee a^ionm ad 
ejfeltm tertium perimeHtiim nti$ ; columella breoUer Ufiara, oommMi rvQOta,fittim 
toriOt eireUer ^uiatam partem eafyoie diam^ri craaea. 

Ihi* is an extremely Tariablc spcoii's, reversely conical, and ahvays possessing a 
T«»rj' narrow basis, sometimes with a slightly dilated disc hy which the ppwimeiw 
were sessile. The corals have generally a height of about 17 mm., and the calyx 
a diauMtor of 9 or 10 mm. Bpeeimeos of 20 mm., or a greater height* are very 
lueity met with, and equally rare arc tliose with a Tery wide calyx, such as tlio 
specimen represented iu fig. 0 on pi. I. The mural theca is ucll developed, 
rather thinning out towards the edge of the calyx. The surface shows at dis* 
tanoes irregular rugosities and oontractions, on which the oostn are aometimes 
obioletely trace«blo ; hut they scarcely ever reach as finr as tbo bMt» and the lower 
part of the polypid is usually quite smooth, while near the upper edge the 
oostSB are always distinct. They are sub^equal in strength, smooth, or very 
finely and distinotly rugose. Tbo oalyx ia ojsoolair or Toiy nearly ao, deeply 
excavated in. the cmtre ; the columella, conTeZ) mgOM» and composed of twisted 
pnpilhr. There arc nearly invariably four complete cycles of septa present, 
arranged in six systems. The pali are of moderate length and strength, twelve in 
number, one being opposite to each tertial septum (see fig. 3a). They are slightly 
raised, and in the lower aeotion of the ooralltun faeocmuk therefiwe, oonfluent with the 
adjoining septa (see fig. 10a). The colomella is Teiy nearly one-fifth of the entire 
width of the calyx. 

Locolitif. — East of Andoor, in a pale coloured, moderately coarse sandstone ; 
common. 

Formation. — Axrialoar group. 
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I have selected for the above species the some spccilie term uuder wkicU Prof. 
Poib«a deaenbfld & Sontb Indian fowSl as— 

TCBBINOLIA ARCOTENSIS, SCC PI. I, FigS. 11 — 12. 
1816. Traoa. ^t^ol. S<k'., I^>i>d<iii, vii, p. 16S, pL xix, fig*. 9 a lad ft. 

Forbes account is as follows: 

' 21 Mm tifUHdrteot eoaiea, OmtgaU, ikoo exemato, UtmttU (SO) foriibtu 
*radUao; laterOm wuMaftB, tiriafk, Urik llMMiftM*, eof^ertkt reffttiaribiUt ajho* 

'Diameter of disc Ox"; iuoh. Eutiro IcQgtli (or height) 1-^^ inch.' 

'A oonical ^teokatiiniaUy aUghtly ben^witii finely and legijady afariated aidea, 

'and a star of many strong prominent lamellae. The specimens are rarely well pre- 
< served. The species is gr^aiioua. It approoobea nearly aereral ocetaoeoua and 
' albo some tertiary forms.' 
* Xoecrf fljy.— Feodieheny.* 

It is impoasiUe to identify the species from such an imperfect description, and 
the two figures, of which copies are given, do not assist in tho determination. 
Btill, it is by no means improbable tliat Prof. Forbes hod specimens of the above* 
naiDfid OarjfcphgUia befiue him. A oaraftil oompaiiaon of the type ia neoaaaaiy. 
I was unfortunately not able to lay hands npon it when exnmming ]?orbea' ori- 
ginals in 18G7. 

D'Orbigny referred Forbes' species to £Uijp«09nulia, (Prod. II, p. 27G), and 
Milne-Bdwarda and Haime to TtodUmtUkh (Hist. Nai. des CoralL, II, p. 1G2) ; 
but I do not think that «ther Porbos' description ol iiL^urc give any positive indi- 
cation for the latter i3:cnoric determination. Tnderd, Forbes' figure 9i appeaCB to 
me to indicate the presence of a columella as well as of pali. 

2. C^BTOranUU OUFUUVOUOB, StoUczka. ri. I, Figs. 13—15. 
Caryoph. cornllum cupuliforme, hasi avijmUt affixunt ; coslU incequalibua, for- 
tioribm fere prope bann, alter is ad medium, ceteris in parte auperiore, oriendbut, 
omnmu frmi$ rolmtdatif omatki eofyee late rotmtdato, motUee emteavo, ad mor- 
ginem gubacuto ; scptis tenuibus, in quinque cycVw dispoailis, primis qtuituor perjectitt 
qnhilo iinperfeclo ; pal is decern ad duodecim elongatis, crfissimctili^, ad lenniiifiliones 
aeplorum ad tertiiun cyclma perliiientium siiis, uno vel duobua palis mnnunquam 
aiorti$s oolmnelto iameUit eriipatit, ierti$t wpra panto tlevati^ tentHbiu eon^otUa, 
cireiler textam partem ealyoi$ diamefri aqtumte. 

A oup-shaped conllam, generally about 18 mm. high, and with tte calyx 

10 to 12 mm. in diameter, aflixcd 1»y a very iinrrow flat baso, wliich easily weaiS 
off, and then the specimens ai>pear to be free grown. The surface is unequally 
ooatate, almoat in ita enttre length. Ue twenty-four costie, corresponding to the 
tiueefirat^yoleatOrig^nateTery near the base aiul are of about equal atre^^ thoae 
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of the fourth qyole begia in the nuddle. and the last nearer to the edge of the 
oalyz* ibay gcadnally daaraaae la atnmgth, but all ara ornamented witb draaaly 

set small, round, granules. The exilyx is round, wide, and modoratoly concave; the 
calicular margin rather sharp. There are four perfect, and a fifth gnncrally impor- 
feot cycle^ total number of septa being 70 to 82 ; all are thin. The pali are 
moderately elongatBd and iUek ; theve ai« usnally twelve of them, bat aometiinea 
two are displaced or not perfectly developed. The columella oondata of Tery 
tliin and mut-li twisted and contorted lamclhc ; its upper surface is very slightly 
raised and spinulosc, and its width is about one-sixth of that of the calyx. 

Tbia ia a -veiy weQ maiked and eaaUy distingnishable apecieB, both by ita abort 
onp-shaped form, with rather strongly and unequally costate surfiMe, and by the 
huq$e number of thin laterally only very finely spinulated septa. 

JLocaliljf.'—iieai Moraviatoor, in a yelluwish calcareous sandstone ; three spcci- 
mena bara been eiamined. 

Formation. — Gotaioor group. 

8. Cabyophtllia. QuxmaJSRL, StoUegka. PL I, Figs. 18 — 17. 

Caryoph. eorallum aub-cylindraceo obeonieum, breve, basi anguttata atque eo»: 
tracta, paitlum cttrtaftr, (tflixum, fere omnino coalattim, costig Huh-ceqnalibua, dense 
granulalit; calyce circular i, parum exeaetUo; seplU ienumimis in qttaluor cyclia 
peift^ di»paixH»t Mer^Mter minute grmutaUtf patk tbufieeim eUmffotk, pauh 

vicraaaatis, breeiter devati$t ad terminationea septorum ad terlium egelttm pertinen- 

tium sifis, alque cum its fere conflnenfibun ; columella circa quintam partem Oaljfds 
diametri occupante, lamelUs tcnuibuH tort is compoaita, paiiluluni elecala. 

rorallum short, sub-cylindrical, reversely conical, the base being rapidly con- 
tracted and slightly curved, the only perfect specimen having been sessile on a 
amaU Fdeeypod. The mural theea ia very thin, and the entiie »w£mw eovend bj 
densely granulated costae, slightly varying in strength, and nearly quite straight* 
The calyx is circular, exceeding the height of the eorallum by one or two milli- 
meters, the total height being 9 or 10 mm. In one of the speoimena, witii a per* 
JiMt outer anilboe, the oalyx waa alightly oooosre^ but it waa ao oUitsnted with 
adherent rock that a section had to be cut, in order to see the distributiim of tbe 
ftepta. The only other specimen is a cast. In l>oth the septa are very thin, slightly 
undulating, arranged in four complete cycles and six regular systems. The pali are 
dongated, alightly thixsker than the primary aepta, twelve in number, one pelua being 
opposite each tertial septum. The cohmiella is rather broad and composed of very 
thin twisted lamcllse ; its width equals about one-hfib of the diameter of the calyx. 

This is a very beautiful species, resembling the tertiary Australian 0. viola, 
DunoanaDd'Wood,(Q;ttarti Joum., QeoL Soo, London, toI. xevI, 1870, p. 998, pi. six, 
flg. 1). JJSkb tbia apeoiea it ia lemarkable by tbe ahnoat entire absence of an 
C. ( 141 ) 
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epitbeca ; tlio oostse, oorrespoDdin^ to tiie first three eydes, originate ^most imme- 
diately above the Immc, but the graanlation becomes gradnallj strooger towards 

the upper edge of the oorallam. In both specimens the four cycles of septa an* 
perfect and very regular, but the pali are only slightly prominent and almost 
join the tertiol septa. The granules ou the costal ai-o all rounded. In a section 
lome diataaoe bdovr tlie ealjx the tiro adjoining pali appear almoat to tmite and 
meet with the sceondan,- .nul tertiary septa. 

Localities. — Korth-east of Odium ; a sincrlo east specimen in a whitish shell* 
limestone ; east of Kauray, abso a single specimen iu a sandy limestone. 

Ibrmation. — Ootatoor group. 

■1. Caryopuylli.v GitACiLiH, S/o/irzlcfi. PI. I, Fii?. 18. 

Catyoph. corallum sub-cylindricum, curvatum, baain vcrsut compremKsculum 
aique bati eompreua ramose dilatata tffiiam, theca miraU tenuitsima ; gupeijicie 
<mnino cottata, eottit Mtbtequalibutj reetia, kUi$t»cuU$, modiee eteoatis, mmuHtrime 
gruntUale mgulotia ; calyee fite circnlari, pauhihnn cxcamtn ; .trjifis (enuiaaimU, 
panto undulatU atque lateraliter apiuulia acutittaculia nunteroaia itulructia, in qnatmv 
ogoHa perfectia tUapoaitia, palia dnodedm, elongatia, tenuibua, ad tenuinatioHea 
aeptorum ad terHum cgeUm pertiaentium ae bremum aitia; eohtmelialamellia teimji* 
aimia, tortia et apimiloaia oompoaitOj ofro. quartam partem caiyeia diametri taquanie. 

This species Is readily reoognieed from the other sab-cylindrioal forms, like 

C. Bredai or C. Dcbeyana, by the pticuliarly compressed and ramose base, by the 
external surface being entirely costatcd, by the very thin, spinulost; st'pta, and the 
rather elongated and slightly thickened pali. This last character shows that the spocicsi 
belong to a group of OaryophgUicBt which Hilne-Edwarda and Haima separated 
under the name of BathyegotiimSt and iriiioh Fromentel, I think, rightty unites 
with the present genus. 

Locality. — Ootatoor ; a single s2)ecimen occurred in a light coloured limestone ; 
the oalyz has been so mudh oUitemted by adherent rook that it had to be filed ofi^ 
in Older to pennit a clear tiew of the disposition of the septa. 

Formation. — Ootatoor group. 

II. G^«*.— TROOHOCYATHtrS, Milne-JSdtoarda and Baime, 1848. 

The corallum is cupulifomi, or more or leas cjlindrically elongated and conoid, 
sessile by a dilated or pedoooulate base, but generally becoming fkee in the adult 
stage ; mural theoa well developed in the entire length of the corallum, oostaB 
irranular or souu'times spinulosc ; calyx moderately concave ; st^pta in six systems, 
and four to six cycles, above sharp, laterally striated, and granulated ; pali nimierous, 
unequal in length; oolumdhi wdl dendoped, broad, oompaeed «f twisted strings or 
columns, or contorted UUDinsB, granular and generally oonTex at the iqpper end. 
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Milne-Edwarda andHaimc united d'Oi-biguy's Aplocyalhm with tliepresoBft 
gemiSi and Vromentel (1. p. 174:,) ataies that Pain^aikiu is not aqpamUe fSroni 
tho same, as it only differs by a somewhat kutge baae aiad a tern minor poinla in thi) 
structure of the pali and the cnhimflla. 

The Trochocyathi ore found t'rum the middle Jurassic period up to tho present 
time; they appear to iMTebaen moit nmneronB» iMnrarar, in the tectiaiy period. 
All the evetaoeoaB specieB, aeven or eight* aa jet 1aiown« have their oostae granulated, 
not spinosc. 

Only a single species of the genus has been met with in the Ootatoor bods of 
Southern Lidia. 

TrOCHOCTATUUs AKKrsis, Sloliczka. PI. I, ¥\g. 19. 

Troclioaj. corallnm ciepuli/orme, latitu quam allum, basi obluee conoicUtum, 
liberum, auperftcie coaialum, coatit maqaaUbtUt groHukUim rugulont ; teptit it^fra 
aeuHutemlkt tw fiiinqtie «yeUf— fnofoor pm^Mkt 9»Sitto imptrfe^a—di^otiHtt laUr- 

alUer granulatia; palis circiter 32, caldc incvqualihtifi, nonnunqnam .itthrfr/U atque 
imvqualUer iuertutatit; columella UUa, lameUit aext contortia atque cot^ttetUibut 
compoaila. 

A small eupuliform species, very closely allied to Troch. JZarvejfOttut, Milne- 
Edwards and Haime, from the En^iah Gaiilt» hut diflMng from it hy a fifth im- 
peifeot cycle of septa, and by tlunner, more irregular and more numerous pali. Hie 
costse corrcspondiri!? to the first three cycles and half of the fourth cycle differ 
very little in thickness, but the remaining are very much thimiur ; all are very 
flndy and aomewhat inegolariy granulated. The nranal theoa is aomewhat 
thickened at the ba.se, but there is no place of attachment traceable on the latter. 

Localihf. — West of Kurribiem, in a yeUowish oaloaieoua landatone ; aun^ 
ttpecimen was met with. 

ibrNMMo».«-Tridiinopal7 group, 

III. <7mm.— PLAIYCYATHUS) AwMMfe/. 1861. 
FaL timf. tor. eitt* 186S> toae viii« p. 180. 

CovaUnn discoid or suh-discoid, with the mural thoca only horizontally or 
basally developed and generally smooth ; septa numerous, laterally, sharply granu- 
lated, arranged in six systems ; pali nnmecous, unequal ; columella large, composed 
of numeram tiriated antMsjUndnoal oolnmna. 

This genua was proposed by Pr omen t el for Milnc-Pdwards and Ilaimc's 
Trochocyatkm ^arquemi, differing from the true Trochocyalhi by the mere hori- 
aontal at haaal derdopment of the muxal theoa, while higher up the i^ta remain 
finely espoeed. Although this differenoe appeara to be only a alight ona, FrO' 
mentel beUsvea it to be in oonlinrmily with the generally adopted classiflcalian, 
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upon which Leptocyathua, DUcotrochus, aad other genera are based. There have 
for fhe present only two spedm been deaoribed under the genus PL TerquenU and 
P/, Orhignyi, botii from the ffltetaceous rocks of Franco. A third species has 
occnrrcd in tlio Ootatoor (Oenomanien) deposits of the Toohuiopoly district of 
Soutliem India. 

TLAircTAram ihbiovs, SMitxka. PI. I, Fig. 80. 

Flatyc. corallum conoideo sub-diacoideum, ba»i anguttatum, medio paulo excaca- 
tum, tkeca mmvH iemritthmt *tib-kndgata inHmehm; cafyee lato, modiee exaamUo, 
m^Hb eievatk in quinque ^fdk perfeotit dUpontk, e»t$u OHmMt fere aqualUer 
incrassafh, dense led minutf praiitilf/lf!, lafcrnViter costulis inlerrtipiis, dhari- 
catu et apinuiia interpotitu inttructia, acplia primariia et aecundariU fere a-qnalilut, 
eraatiarimkt ^rHarUi ptnUo fenmioribMt eaUrU t mmimmiw s ptHit 9A ehngati-a, in- 
MgwalAiw, lemritas; wOmHeOa einUer fnarttm pmrtem toHMHnU ttilffdt ttqiumte, 
i» »upet;ficie ffranulota. 

This species lias in genenl aspeok a oonsidenble raemblenoe to PI. Terquemi, 
hat is leadily distingaished from it by the presenoe of five oomplete c^eUs of septa, 
these hoincf arranged in six systems. The form of the corallum is generally dis- 
eoid, somewhat roundly angular at the periphery and narrowed at the base, on 
which alone the muial theoa is derdoped ; tiiis last appears to have been nearly 
smooth. Round the periphery the septa arc almost throughout equally thickened 
and finely granulated, but in tlie moderately concave calyx those of the fourth and 
fifth cycle are very much thinner than those of the three former cycles ; all are 
densely spinuloae and eostnlate laterally. The pall appear to be only 94 in number, 
placed oppo.sitc the septa of the fourth cycle, and arc unequal. In some coses there 
appear to be also short pali present opposite the tertials, but they are not well 
traceable in the only specimen examined. The columella is rather coarsely granu- 
lar and very slightly conTsac 

Xooolify.— North hf east of Odiiim»in agieenish.gT^, slightly osloaieons sand* 
stone, a single specimen occurred. 

FormatioH. — Ootatoor group. 

BmHy^—TROOEOSMlLIB^. 

[ As ri>tnclcd by Frumentel.) 

The ooralla are simple, generally sessile by a broad or narrow base, sometimes 
covered with an epitheoa, hut generally costate on the surface; calyx round or 
ovate, oonoave; septa lamellar, entire on the upper edge, oonneoted by numeroiu 
dissepiments, often fioming a well deiveloped oGsnenohymai. 
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The S^uemmtamM, n dflfined Ij Fromentel, fixnn a natanl gnmp of simple 
oanlla, with entiro edges to the septa. The simple gmw^ with tlie gnat develop* 

mcnt of the septa soparatos them from the Smi.viDjg and allied famflieey and the 
prcseuce of dissepiiueuu from the TnmiyojMt^ and QA&roFaxLUDM. 

BpeeiM of tte fionily are probably more namenras in the eretaoeous thfi in 
any other formation. Only « OOmpaMtiTely small number is found recent. In 
Southern India wo hn%-e four genera represented ; TrochoMwHia M-itli four, Lophos- 
milia, EpitmUiat and Ftummostnilia, each with one specit's. Of the first-named 
genus two spedes are identioal with Enropeetk ones, T. it^lexa, Beuss, from the 
Turon beds of the Qosau (Lower Austria) and of Franoei and 2*. Ma, Fromentel, 
tram, the beds of the same age at Sougiaigne in Fiance. 

IV. (7«N«t.— TROCHOfilf ILIA, Mik$e'JSikMrd» and IToanM, 1848. 
Oomp. From«nt6l, Pd. Vtmof. tan. cnA., tome vtiij 268. 

Oorallnm simple, oVveisdy conoid, sub-cylindiical or oompros^sed, sub-pedi- 
cellate, or sessile with a broad baiM; oafyz sometimes rouml, more commonly 
elliptical, very slightly concave ; septa numerous in six systems, di.ss(>pimotits abund- 
ant; no columella; wall naked or irith a poittal rudimentaiy epitheca; costie 
simple, ^nerally grannlated and distinct in the entire length of the ocnnllnm. 

Tliis genus includes a large number of fossil species from cretaceous and 
tertiary deposits. Four species are found iu the civtaccous beds of South India. 

Dr. Duncan, in hia supplement to the British Fossil Corals (Palseontograph. 
Soo., vol. zxii, p. 6,) regards Oeelo$mUia as a snb-genns of IVoeteMNsNa, «be finrner 
diifering from the latter only by the very small portion of an endotheca and scarce 
dissepimrnts. Still it cannot bo denied that the Ca'lumniUiP form a natural group, 
and the genus is retained as distinct by most authors who have written on fossil and 
recent Corals. Indeed in general oharaoter the CeilMmitke nneh more resemUe 
the TuMMumiiDM than the TjuxmoBMoatM, 

1. Trociiosmii.ia drkvicula, StoUczka. PI. I, Fi^. 21. 

Troch. corallum bi-eciter ct/liiidraceum, ban latittitaa qj^xum, iheca tnurali teatti 
teehm, cottit aeulit, granulafu, eroMjoHfiw cam <0i»iir<brAM oUermmH^i teeHent 
rotunda; tp<Uw eolumellari ceiitrtdi, ntkrimos ttptk to qumque cyeiNt peifeiM$ 
im$potUi$,prwiiriis ad tcnniimlionea inlfffoat paulo inenutaHa. 

A remarkably shrtrt. rylindrical sp«»cies, sessile by a very broad base; the 
mural theca is thin, and the costa) rather sharp, granulated, stronger and thinner 
onea altnnattng with each other; in some plaoee three unequal onea, of vhioh the 
Tn^T»» is the thiekest, appear to be situate<l between two somewhat stronger ones. 
The calyx was vcrj' shallow, almost flat, with slif^jhtly pnijcctincr septa near the 
margin ; it had to be tiled ull°, iu order to shovT clearly the distribution of the septa, 
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These an arranged in five complete oydefl, thooe of the first oyole being oonqplea* 

ously stronger than any of the rest, somewhat thickened at their inner ends ; in the 
two next CTok'H the septa are equal and only a little slinrtor than the pritnarieSy 
while the following orders gradually decrease in size and strength. 

ZooaU^^But of Fkxallj, in a eandj limertone^a dngle apeeimen nm tmai. 

Utrmation. — Ootatoor group. 



SVoch. coraUum modice chratum, mih-c>jlindraceum, ad iiitfrrolhi irrcfn'lirrifrr 
contraclum, ban lateralUer cur cat a jpauluntque anguatata affUim ; co»tU sub-distau- 
liSiw, neutU, gramlati$, fortkirUm atque tenuioriiu$ aftemaittibmt McHotie 
rotundate elliptica, ipatio columellari tub-angmto, circiter ierliam partem ditmetri 
U)ii'jiv>-'« (cqminte ; srptU in quatuoT qfcUi di^oiiU$t primorug atqut teemdttfik ad 
tertniiiutioncs internns incraBsatU. 

Although of a similar type to the previous species, in being se&silc by 
* mther hioid liaae^ the shape of the oomllam u distinctly elliptioal in the present 
IbnOt kdI the septa are differently amnged, meeting irith their ends along a oon- 

siderably extended columellar space. The septa themselves arc also more irrc^i- 
larly undulating, and those of the three first orders are sub-e^ual in length and 
strtHogth, conspicuotuly thiehened at their inner ends. 

XoeoJi^.— East of Fually, in a sandy Wmestape, only two speciniens wen 
fimnd. 

Formation. — ^Ootatoor group. 

A third specimen ma found a little move sonfh from the aboTe*named locality, 
north of Homriatoor. It is a very imperfect one, (Oomp. fig. 28, on pL I); 

the rorallura is very short and rapidly increased in diameter; the base apjicars to 
have been very broad, but, like the upper part, it was not perfect, and both have been 
filed off in oidet to ahoir ^ diif odtfam of the septa. The lower seotion is nearly 
dienlar, shoving, howerar, a somewhat irregular inoiease of ootallnm; oiiglmdly 
it had only four complete cycles of septa very similar in form and distribution to 
those of T. camura. The upper section is roundly ovate, and shows five complete 
and a sixth incomplete cycle of septa, those of the three flrst cycles all ending at 
the edge of the eolmnellar space with a slightly thiokened knob. The ooetas are 
apparently alternately thicker and thinner, but arc on no part of the theca well 
preserved. Judging from the majority of the characters alluded to, I much rather 
suspect that the present fragmentary specimen r B p i is sfl nts a large and somewhat 
stndght glowing eocallvm of T. eamura than that it belongs to a distinot 
gpeoies. When better specimens have been found, it will have to bo ascertained by 
observation whether the apparently cuneiform shape of the specimen is sufficiently 
constant to ncccssitaie a separate designation from the one above noticed. 



2. TaoCHOSJiiLiA CAMVEA, Sioliczka. PI, I, Fig. 22. 
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3. Trochosmilia djplexa, Beuas. PI. II, Figs. 1 — i. 
XSB4 AwdhwMOM it^imt, Bcuti, Dcok. kkmL. Wien. Jiath. Mat^. Umm, vii. p. 86, t. fig*. 9— A. 

Trooh, ooralhm conMdeum, bad attetmatumj arematum tUque affistim, modke 

compreaanm ; theca murali crassiuscula, CO$Ht actttia, ffranulatit, tribut ituequalUer 
(mediano duobut alter U fortiori) t emueri biu inter duo» fortiores sUit, omnibm in 
parte Mpera dUtmotioribut, ad dcwm mMMMmjiriMiiR fere obtoletit ; »patio columeUari 

sexto impcrfeflo) , ii.t ad rurlum primiim, secundum atqtte tertium pertinentHnu fu^ 
tittimia, ad terminatioaea iuteraaa iacroMatit ao trwteati$, CfppotUit icqpe Jtn^ Mn- 
tiguia. 

The coralium is generally of a tolerably lacge dxe, comprcssly coaoid, with 
an aitemiatad ud oorv«d iMsal portion, and a oompaiatira^ miiaU place tux i^taoh- 
meni. 1!1ib mi&oa ii oorand by omtinwNU, rather sbaip and graiuilKr ooain, of 

which three iincqually thinner onos are placed between two stronger ones. The 
same is the case with the septa, of which there are, as a rule, fire cycles, but often 
in large spedmois there ii a tizth inoomplctu cycle present. The length of the 
. columellar space varies ; in roander apedmens it amounts to only about two-flfths of 
the longer diameter; in more compressed ones, it is sometimes nearly one-half of it. 
The septa of the three first cycles are aloiost e^ual in strength, and their cuds at the 
edge of tiie eolnmellar spaoe are fhiokened voA tnmoatBd, eAen nearly touching 
each other. 

The largest specimen in onr collection measures ahout 80 mm. in lioii^lit, though 
the base is not perfect, (about 12 mm. of the original length having been broken 
away) ; Oe larger diaoMier at tiw lofirar end b alwnl 41^ and near IStM calyx, which 
ia ainnewhat irregularly compressed, about 70 mm. The satiations in the oom,- 
prcssion of the coralium and the ttiunber cf Mpta am indicated by the sectioiia 
represented in figs, lb, 2 and 3. 

Xo0aWj0it.>— Near Koloture, in an impue sandy, yellowiah limestone; near 
Andoor and north of Alnndanapooram, in a coarse conglomeratic sandstone ; not 
common ; at the two last named localities mostly rolled fragmente vera fbond. 

Formalion. — ^Irichinopoly group. 

The spedea was iliafc dflsocibed by PkoC Bemas fltom the Qoaan dqnaits in the 
Austrian Alps, and has since also been found in the Taroniea beds near Tiets 

(Bouches du-Rh6ne). 

Its geological position in India exactly corresponds with that in Europe. 
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4. TtoooHoaout^ tdsa, J^romemM, 7L 1^ Figt. 24—98. 

flVvwA. eoraffom MfS^tiindHnfm, ban ai^vaitim, pedieeUaiim idgtie later- 
aUter plus minutve fortiter anmatum ; cottU mmerotit, aqualibui, jfranula^ fHlw 

atiguntiorihus acparads ; cahjcc rotvnditto rel rotundate eUiptiro, niodicc concnro, 
aepti^ ia quiiique q/clia diapotitiSt lateralUer coi\fertim granulatu; apcdio culumeiiuri 
ptmhm etongato. 

Tim species is rather variable in form ; although always approaching the cylin* 
dikal ahape, ite teettm often passM from roond in tbe young to xoondly orate in 

the more adult, but other specimens remain permanently cyliodrical. The baie li 
considerably attenuated, pedicellate, and curved towards one side. The costsB ar« 
aU equal in strength, simple in their entire length and granular, the granules being 
gianenlly better tiaoeable on one than on tiie other side of eaeh rib. The calyx is 
moderately concave ; the septa arranged in five cycles and six systems, the stronger 
hcm<j; well marked in the calyx, and nil arc densely and rather sharply granular at 
the sides. The size of the corolla vary from 20 — 10 mm. in heights and 15 to 
86 mm. in tlie width of the calyx. 

Although none of the Indian specimens appear to attain the large size of the 
type fif^ured by Fromentol, and although the pedicellate base is in none of thm 
very much curved and prolonged, the form of most of the coralla, the equally 
thick and gnuralar coetie, and the distribotion of the septa, kam aoaicety ft doobt 
fOgaiding the identity of the Indian with the European fossil. 

Jtocaliti/. — East of Parally, in a sandy limestone i not unoommon. 

Bormation. — Ootatoor group. 

Vromentel deaocibed flie speoiea tKm the Tovon beds at Songraigne (Ande), 
wheie it was ibvad by Dumortier. 

V. (?«»iw.— LOPHOSMILIA. mi»e-£d«oard» and Samet 184B. 

OoraUnm snb^^Iindrical or conoid, sessile, somewhat wider near the calyx; 

septa pxsert, unequal, arched above, laterally granular; cnlumelln solid, lamellar, 
generally short; costsB simple, sub-equal, granular, generally most distinct near 
tbe calyx. 

This genus was estabiished for a recent specie-:. L. rohnidi/olia, and for one 
from cretaceous strata, Z. cfwowia/f^r, Michclin. The two dilfer from each other 
by the former having a tri-lobate columella, while the same is entire in the oreta* 
oeons fossil. Foe tiiis reason Z. eeuamaaa was separated by d'Orbigny nnder the 

name of Aciinosmilia, a distinction which is believed, and I think nf^Uj, to bo 
unnecessary by the autliors of the Histoire Xat. des Coralliaii-es, (comp. vol. ii, 
p. 180). rromcntel (Pal. Trany. tcrr. cret, lb03, vol. viii, pp. 231, &c.,) added 
( 1« ) 
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fhiee new speoiet from the cretaceous bcdst J<. w wjt tojy i^fiak^, and hatmnop^U 
ctdet. A aixUi one ooonrs ia Southero. India. 

LoPHOSMiJ.i.v siiUIJLUS, Stoliczka. PI. II, Fig. 6. 

Loph. coraUum sub-q/liiidracettm, modicc elemtum, parte inferiori patilo con- 
tract unt atque bati lata irregulari settile; tectione elliptica ; costit wqualU/ut, latia, 
prope eaUeem UttineiUnmia, fub-ffranuhtU i eattee pmih eoiUraetOt eaneaeituoiiio ; 
M|i<w m qubt^ ct/clU dUpotitia, cyclo ultimo in tpecimine liitibo, «< wdetuTt tmptfi^ 

fcclo, modiee undtilatis, septln primi af'/'n- "f'cinidi ordi>iis ferm'nHitionibns internU 
pauluin incrattatis; columella circUer <^uartam partem diametri mujorit longOf 
undttlata, quaai qvadrilobata. 

Tlie single spccimca bears a groat resemblance to Fromentel's X. i^flata; it 
hu a dmOai lulH^liiidrioal stoin, wiafle a Iwoad baw; the oosto are all equal 
and anb<|p»niilar; the calyx was also little oontiacted, with the edges of the 

costas somewliat ]>rojccting, but it liad to bo (iltHi off in order to sbow clearly the 
dispofiitioQ of the septa. Of these there are four complete, aod a Mth apparently 
iiuxnnplete cycle ; the primary and Moondaiy ones ate oonspioaooslf thiefcened at 
tte inniair aiids. The columella equals in length about one-fourth of the longer 
diameter; it is somewhat undulating, as if it were fuur-lobcd, a circumstance which 
aappofts H. -Edwards and Qaimes' statement reganliog the identity of Lophot- 

Xoeafj^f.— Near Odium, ia a yell<nriah lim»wt<»nw. 

Formation. — Ootatoor group. 

Zophotmilia ia closely allied to Flacostnilia, but while in the former the 
coiallum is usoally of mmll riio wUh. the costs most distinct near the calyx, with 
the aBpta generally aomewhat attennated at ^ inner ends, and with a very amall 
number of dissepiments, the same is in the latter generally of moderate size with 
the oostce well developed in the entire length, with the septa internally usually 
thickened or tmncatcd, and with very numerous dissepiments. 

Of PleeofMitite, adopted lift tkia rignilloation, only » single fragnuntaiy qwot- 
men has been found east of Faially in a oaloaxeoaa rode belonging to the bweat 
beds of the Ootatoor group. 

The specimen, see figs. 7 and 7a on plate ii, has the outer surface oorered with 
sharp, unequal granular ooats, of wfaioh tiuree snbeqnal ones are interposed between 
two stronger ones. The section of the corallnm is elongately oval, with a colOf 
mella equalling one-third of the longer diameter. There are five complete cycles, 
and a sixth incomplete cyclo of septa, those of the first and second order being 
tnmoate at tiie inttsr ends} tiie disaepimenti are Toej joaauxaat. TTntQ better 
spocimcns liave been discovered, it will not he possible to give a reliable dhaxac* 
tenstic of the species, or to identify it with any other previously known. 

B . ( 14» ) 
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yi. Gmwr.— EPISlflLIA. RwneiUeh 1859. 

Corallum sub-cylindrical, or nuse or less compressed and conoid, attenuated 
at flic base or shortly pedicellate, covered with a well developed epitheca, the costflp 
bein» indistinct ; the caljz is ovate or round, according to the form of tho stem, 
apparently very slightly coneare in the oentre ; the septa are in lix vpAiaaa, smooth 
or nearly smooth at the sides ; dissepiments abundant ; no columolla !• pM8ent> 

1 have slightly altered Fromentol's cliarat^tcriKtic, because it appears to have 
been framed almost only with reference to tho two species which that author de- 
Boribes. When the roundness nr slight oomptession, or a moie m Isas pedicellate 
sli;ij)c, of the corallum is not considered to possess generic TSlne in the case of 
TruchoamUia, riacosmiiifi inul others, it is Only a natuaL omnqnenoe not to admit 
it in the closely allied E^Umilia, 

The genns dttbrs fieom TrodUmt^ by its well developed epitheea and latenlly 
smooth or nearly smooth septa ; the last characta also separates it firom Montli- 
vauUia. It includes a few jniasaio and two orotaoeoas qpeeies, to which one is 
added from South India. 

EFISHII.IA cRAssiSEFTA, StoUcgka. PL 11, 8—0. 

Epism. comlhan suh-cijJindrarntvi, vol obverse conoideum, crassttm, baein vermu 
aHguatatam, ad intermlla irregulariter comtrictum, bremnime atque abrupte pedu 
edU^imt heti armtOa torta «o mtgu^ tiffixum ; epitheea mgtOoie striata; calyee 
rotundato, pa^um ezaerto, ad margiftem nA-rotundaiat medio ftapwssfasowto; aqOk 
in quinqxe c>/clis dispoaitis, q/ch ultimo step'm'me imperfccto, sub-flexuosis, primnrtts 
era^Mimis, medio fortitnam, ad temunationet intenuu valde aiteuuaiit, sequetUibut 
gradtOim j» mtigiiUudiite d$ormmUbmt tateraUter mtfrnfiukne dentieulatiB; i^patio 
columeUari oeatrali hand elomffoto, pano. 

A lacge sub-cylindrical or obversely conoid species with an abnq>tly contracted 
and somewhat twist«l, shortly pedicellate base ; the epitheca is very strongly, but 
Inagnlarly developed, tho corallum being at intervals more or less contracted, and 
becoming in places quite irregularly rugose; tiie calyx is roood, slightly ezsert, 
iqppavently with rounded or obtuse edges and an impressed oentre. The septa aia 
Tery strong, in five cycles, the fifth cycle is, however, mostly incomplete ; all the 
septa are somewhat flexuous, attenuated at their inner ends, the primajries being 
greatly tbibkraed about the middle; tiie fiillowing septa, gradually decrease in 
strength ; their sides appear smooth to the naked eye, bat wiQi the kna a Tery fine 
orenulation or dcnticulation is trac<'able on moiif of tliem. 

The strength of the septa, between which the dissepiments and the endothcca 
axe Tsiy much dereloped, and the roundness of the stem, readily separate the pre- 
sent species from the two others kno^ra from cretaceous deposits. 

Localilif. — North-west of MoraviatooT, in a brownish limestone. 

Fortnation, — Ootatoor group. 

( 160 ) 
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lU. Ruf. tnr. mt., toL viu, p. 288. 

GonUmn sub-cylindrical, attached by a broad base and with a rounded shallow 
calyx; mural thoca fuioly prranulatwi or nearly smooth, formed by supor-iraposed 
layers, without any cosUe ; septa in six systems, laterally granular or striated ; no 
odomdla. 

The genus diflbn fifoni drhsmiUa and other allied forms by the enUw absenoe 
of costa?. There is as yet only a single speoies knowilp P#. Ofbignfit Fronk, fton 

the Cenomanien beds of the island of Aix. 

PujDnMKiLiA ranvx&us, SUoHeOu, FL !!» Figs. 10 & U. 

P$amm. corallum plm minusee elongate sub-cylindraceum, boat lata aMtttt, 
modice arciuitiim, stiperficl^ coiwctitrice irregnlarlter paulo comtrictum, SHh-l<Br>igtt- 
tum, calycem vertu« gradalim dilatutuin; calyce aub-rotundato, concavo, ntargine 
temti ae timjfU^ inttm^; sepiU i» quattur tgcUt diqMtMit* kOerattier grmmlaio 
UriaUg, primarik eratai$timb ted imtgrn^^m, Ub ad i^fchm fumimm fertmeiUibH$ 
atbUmti, nonnunqumi fere obsoleHt. 

Although the two, as yet known specimens of this interesting species, are only 
partially weathered out of a solid limestone rock, both the genorio and specifio 
dumcten ue quite Boffldeiit to diBtingaidi tiie IndisB tcrnH from tiie Bonpean 
one. There is not a trace of costo present, and the mural thcca apjwars to have 
been almost smooth, or only very tincly granulated. The edge of the calyx is thin, 
entire, and the septa not so prominent, as in P. Orbignyi j those of the fourth 
aie tmaetimes partially imperfectly devdoiied, irUdi i^ppetn to be doe to » sligfat 
inegularity in the growth of the calyx. 

Lonalihi. — South of Cooticaud, in a whitish limestme. 

Fdmwtion. — Ootatoor group, (Ceuomanien). 

RmOgi—STYLINIDJB. 

Compoand maniTe corolla, in which the multiplication of the corallites is basal 
or extra-calieinal, and tlie calyces ai-o entirely free, connected with each other by a 
costal muruil ; disseplmeuts are abundant ; the septa entire on the upper edge. 

lUe geoap ooneepondi to tlie amaAOEM of K.^Edwarde and Haime, liy 
lAaai it is regarded as a mb^divisioii of the Erswnry^, which again are considand 
as a sub-family of th(' AsTSKin^ in the old sense. Tlic above notii od characters 
easily separate the Htyuxidjb from other aUied families, such as the A^tmeidm (»e»au 
9Met0)t wldoli liare the edgee of the lepift gianulir or dentate. 

The South Indian cretaceous deposits haye yielded only two genera belonging 
to the present family, Sfylina with three, and JPijfUoecBiua with a single species; 
all four are new to science. 

( in ) 
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YIIL Omw.— SIYLmA, XoMOfvJt^ 1810. 



Hirt. Nat. dtc CoralL, tome ii, p. tdA. 



Massive, gcuorally scmiglobose, roimded or flatly «EpaiidiBd coralla, in which the 
conUitea an united hj a dense eostel or mnial tiiecBj tb» ooaiaB ue wall devdoped; 
the septa entire, in six systems, the calyces usually deeply exoSTated, of .» MHUided 
oiioumferencc, with raised edges ; the columella Btyliform. 

B'Orbigny divided this genus, as defined by Milne-Edwards in his early 
monogfaph* of the Jmmsiom, into mote than half » doaen distinct genera* 
taking as points of distinction either the form of tlio cornllum or the number of 
well develoj)cd systems of septa. These characters the authors of the history of 
corals consider as unreliable for the purpose of forming new genera, and retain the 
vaitj of flie genua StfUtta in tbe fbrm ebaraoteriaed tixim. Tbk appeals a very 
ooneet view of the facts, for a greater variability, than occurs in the form of the 
corallum, and to a large extent also in the development of the sopta, among^ these 
compound corals, can scarcely be mot with« Even the presence or absence of a colu- 
mella is not always absolutely constant, for in some oilyoes on one and tibe same 
oorallum I oould discover scarcely a trace of a columella, while most of the other 
corallites had it very distinctly developed. From this fact it is clear that the genus 
Cyathophora in very closely allied to Stylinu, and I daru say instances may occur 
wime it is impossible to separate both. 

In order to facilitate the determination of the Species Milne-Edwards and 
Haime have divided the genus into several groups, chiefly aoooiding to the equal 
or unequal development of the systems, and then according to the number of cycles. 
In the South Indian eretaoeons deposits tbree qpeoiss have been Ibund, one belongs 
to a group with only very few septa of the fourth oyde^ while the two others are 
n ferahle to a section of chiefly jurassic sjpcoieB with regolar aix systems and only 
two complete cycles of septa. 

1. SnuvA mnoianixA, SUUetka. FL m, Sigs. 1 & 3. 

ccraUim miiffkibotim am laie exg^tmaium, infra tubpedUseUatmm wl 
ewi e — w a s ; eaiSyetiiit •» Mfwi^fSMtf tupera itrtffularUer diapoaUitt 4 erf 6 mss. laHf, 

mwHrc <ri8titn(ih'is "ff/tw rlnrnth, prnfnnde nc iufuti(llh!f'/on>ie excornfis ; srjif/s 
cra««(«, iiUm atleauaii* in diMbus cycli» dupoaUia, craaaioribua atque teuuhribm 
oUemanHiva: eolnmella tenui, profunda aita. 

The form of the oorallum is very variable, either semigloboso with a concave 
lower side, or move or less expanded and with a flattened upper aule. One of the 
largest specimens measures 160 mm. in length, 140 in hreadtiit and about 65 in 
tbiekneas, the lower side being subpedioellate, the upper only rery slightly eouTez. 



* Aan. dM M. uk, SoM MTq «oL a. 
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Older, and younger oaljoe* are irregularly disMlmted orer the flvifroe jnd an 
moderately distant from each other. Each is ahottt 4 to 6 mm. in diameterp and all 

arc deeply oxcaratrd with s!o])iiir» sides and two complete cycles of strong septn ; the 
secondury septa being somewhat thinner than the primaries ; most of the eosUo are 
oonflnent trith those belonging to the next vtfyx, odwn are not ; dissepiments aie 
very abundant ; the columella is very de(?ply sitnated and thin si tta Upper end. In 
weathered 8p(>cimcns ( see {[-j;. 2 ) the calyces are app!\r(>ntly larger, witil popen- 
dicular walls, and the septa become more or leas detached £rom the oostsB. 

ZoeaUfy. — ^NorOi-weBt of Monsflatoor, in a brownish limestone} seraial sped* 
mens hare been found togeChflr iriih Mum. JBotomageiuit and ro^rahu. 

JbniMilNMi^^)otatoor gnmp^ 

9. BauKA. omAXioM, SlottoOa. PL III, Vtg. 8. 

Sfyt. eoratlum eo tpedei pnmtdeniia timile, ted ertuiiut, ealeibtu majoribu$t- 
6 ad 7 mm. latia,- maffitque elemtit, atque infer »e dUlanlioribm C12 ad 15 t>iwt.^, 
teptis in duobm cyclia dupotitu, crasttm, subatiualibtu, mboariaatu, mtertpatiu poljf- 
fkhm MoiiB eMimmtit i eafycibu* pei'pn^ i md k ; cohmettm prtifimde alkt, muthimmhi. 

A species similar to the preceding, but with much larger and more ekvated 
poly^des, the ealyoes vaiying ficom 6 to 7 nun. in diameter; tiie septa are stranj^ 
almost carinate and subcqual ; the secondaries not differing vcrj' much in stvengih 
fitoin the primaries; nil dos<-end rather rapidly into depth of the calyx. 

Locality. — Near Kauray, iu a sandy limestone; only a single large but imper> 
feet oonllmn, 180 mm. long, 110 luoad and 60 thick, has been found. 

l'bnM<iMd^)otatoor groopw 

8. SvmwA. S^eUotka, PL 17, Eig. 6. 

Styl. corallim agariciforme eel mbgldbotumt breviter pedioeUatum, basi tatim- 
erda affirum, aut irregulariter rotundate expanattm, deplanatnm, epithecd radiatim 
ttriatuld tectum; calycibm rotundatit, aire. 2 mm. lalit, margine modice eletato 
9lromtdati$t 1*6 ed 9, far» 8, smi. dktaiUibiUt satopMtt&iif ; .M!pH$ valde AMSgwi- 
jjfittf, tenuUmt, plerumqne 28, rariter 30, in tribua cycli* perfectis dispoaitit, 
cyclum quartum in lino sijstemate tolum exhibenle; coatit conJUtetUibutt atteituatit! 
columella craasa, solida, medio c<dycia umbonata, aemigloboaa. 

The form of the corallum is cither convex, subglobose, or more or less depressed, 
sessile by a broad base, or with a very slightly developed and. short peduncle ; the 
lower dde has a stifbited epitheoa; the vpper is ooveredtviili oaljoes, sometimes over^ 
lapping the edges of the comlhim and extendins; on to the lower side. The calyces are 
about 9 mm. wide, rounded, with moderately elevated margins, and generally only 
» ( .168 ) 
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1*5 to 2 mm., rery rarely 3 mm., distant firom eadi other. There are in most of 
the calyces tlirec comj)letc cj t-les of tbiu and very unequal septa, and in one system 
there are four septa of a luurlh cycle, rarely are one or two more septa in any of the 
Other totems preMnt. The cosfn are well de?«loped, oooflnent ; ibe columelle 
fhiok, terminating in. the eentre of the calyx m ith a large round, prominent km i)> 

Locality. — Ninnyoor, in n white, eartliy limestone; four f^m^« have been 
examined; the largest measures 70 mm. in diameter. 

JbrM<rfj(M.— Axtialoor groups of which the present ipeeies appean to he ft my 
ohaMoteriitiD ftnO. 

IX. <?«»««.— PHYLLOCCENIA, Iiilne-Edicard* and Maime, 1848. 
Hist. Nat. de« Corall., vol. ii, p. 272. 

A generally massive corallum with the ooi-nllitcs united by tlic eosta? and the 
cxotheca; gemmation lateral; the calyces have slightly elevated margins; septa 
well derebped in liz ^stenu; dieeqiinMnti very abundant ; oolumeDft genanUy 
ateeii^ aometimes appazently rodiuentaiy. 

Speeiee of this g«UM ooour in eietaoeoua as well as in tertiaiy depodts. 

PiiyLLoc(ENiA Mri.TTSKPTA, StoUczka. PI. Ill, T'v^. 4. 

Thjfll. corailum offfflomeraium ; calycibus rotundatc polygonu, marginibtu paU' 
Mum tievotk; 90M$ m mterspatiit fere oUoletU ; teplia in quatuor cyclu dit- 
foriHit lai«raUter mkmie gnmtOaik ; eehmetta mdte. 

This ^eoiee is hased tipon a lather imperfect specimen, hut it appears to he a 
true PAyttoeamta, the oolnnuOa heing entirely absent; these are, however, in some 

of the corallltes lamclljw projecting, which appear quite to elose up the columnar 
space ; diaaepimeats are very abundant. The margins of calyces are rery slightly 
nused, and the eoetas between Ibam very in^rfeotly traceable. The inner ends of 
file primary and secondary septa aw somewhat thiolEeiied, and all granulated. - 

Locality. — North of AlundanapooraUf in a ooarse fl<Higlomentio sandsfamei. 

FmvuUion. — Trichinopoly group. 

Family,— A STREWN. 

This fhmilj includes compound massive coralla, with basal or sub-marginal 
gemmation of the individunms, the calyces being connected by a costal murail ; the 
septa are always granular ec serrated on their upper edges. 

Taken in this sense, the Astf.kiji^ correspond to Milne-Edwards and Haime's 
sub-family ast&sikm, with the exception of the LtTuoruTLuruB and of MosTLirAriTiA, 
whkdi Imve been already separated by Fronumiel. The same author gives, it is true, 
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a mneh more restricted sense to tbe Aktbsxdmi for» Momrdin^ to tbe above notioed 

rimracfcristic, it will nlso inrliide liis J, iT<iMXAShnn>.F,, SYvnn-jTJT-JF.,FArji>M% 
and two or thrco others. It is possible, and 1 should say very desirable, that a few 
•epaxate groups or &mUies should be dutingttisbed ; bat, for reaBona already referred 
to, I hardly think that this can be done with advantage ia the fotm introdiieeil bf 

Fromc'iitel. It is often, in iinpcrfect. spivimf>n<:, very diflicuU to Jceido in what 
manner the multiplication of the coraliit<:s takes plaeo, and until all these and other 
points in stmatoieliaTe been Mtislhctorily settled, it will be, I think, for our pur- 
poae mace advantageous to retain the extent of the .^azumn in the older sense. In 
conformity with this, the family is divided into two groups aceordinj^ to wliethcr the 
multiplication of the corailites takes place by flssiparity, or by sub-margioal gcmma> 
turn ; the former may be called maxizLnrMt tbe other AtnEurM (excluding the 
TjK4ioiumnHm*). Between iliese two snl^divisions come the rAjrizHM. 

The sYuiiiYi i.is.f arc represented in South India by the followinc: t^enera; 
ThecotmUia with one, Molocaaia with two, Attrocainia with four, Mycetophyllia 
with two* and iSMIorfo with one species; the jmmtnui h»m only four genera, 
MtUadrta with three, Floeattrea (n. gen.) with one, ItaHrw with five, and 
Latimaandra also with flvo species. Tlius we have in all twcntiy^lkNUr SpeoiBS of 
AtntsiDM, but two 01 three remain somewhat imperfectly known. 

X. 0«N«t.— THEC08MILIA, MUneMoardt and Hmme, 1848. 
Hilt K«t dM ConlL, vol. ii, p. 86i. 

The ooialliim is oomposite, osespitoae, sometimes fofming large ag^iiegate 
masses connected together by a well developed epithoca, hut the single individuums 
generally become free near the calyx, and the epitheca reaches very nearly or fully 
to its edge ; the calyx is slightly impressed in the centre with somewhat irr^ular 
edges; the septa, airanged in six qrsteau, are lataiallj diatinetly gtanular; in 
typical specimens no coluim Ha is present but a Um abenant forms have trsoea of 
itj the endntlieea is abundant. 

Ail luu bpccics, 08 far as known, arOi I believe, fossil, and the majunty from 
meeoiaio deposit^ partienlaily orataoeoos and jniaasie. 

TnooeniLU obkutata, Stoliezka. PL lY, Vigt. 1—8. 

l^ieeotm. coraUum hretttcr CfPspHoaum, hi- vel poly-geminalum, calyeibua mb^ 
rolundalis, attingentihut, Iheca crasaa comuni oircumdalis, injunioribua fere plant*, 
m aduUia modice convexu, medio paulo coneamuaculit, epitheca u»que ad marginem 
eo^dt txteimit aepti§ ctmU 4» qtMtuor ant fmnqve egelu ditgpotUn, 

This is a very remailcable spedes, in some respeots Intermediate be t ween J5Ik> 

phyllia and ThecotmUia', the presence of a strouL^; cpiilieea appeam, bowovw, to 
show a decidedly greater relation to the latter genus, though in other respects it also 

( 165 ) 



24 



CBETAOEOnS CORALS OB A^7^H0Z0A 



closely approaebM oertain tertiaiy aiieraM oC JtAMnuBomdra Mul Se(erogi/ra^ bat 
the fiMSils arc not sufficiently well preserved to ensure a thoroui^lily satisfactory 
determination of the genus. The coralluin is ehortly csBspito.sc and sessile ; the 
single indiriduums, although entirely free bdow, oenflntfld by the cpitheoal mass, 
are not perfectly separated on the outer surfiaoe, the calyces touching each other in 
a long line by two and two, and thus prodadllg a greater or lesser irmgulnrity in 
the rounded shape of the calyx. The epltheca reaches up to the margin of the 
calyces and surrounds them ; the latter are rather flat in young, but more elevated 
in older specimens ; the first hare four, the leoond Are oyolN of s^ta, \mi Oie 
last cycle app-ars to remain incomplete ; all the septa, oxcept those of the last 
cycle, are very strong, thickest about the middle of their length, much attenuated 
towards and almost meeting in the centre ; their sides are very distinctly granular. 

The Btoength of the iepta and the pnjeotins epiflieoa at the edg» of the 
calyx exhibits certain relations to similar characters in ThecosmUi/t CEiiphifUia?) 
thniosa, Reuss, (Denksch. Akad., Wieu, Math. Naturwiss. Klasse, ISiil, vol. vii, 
p. 92, pi. 17, fig. 3), firom the Alpine Gosau deposits, but the greater isolation of the 
cafycea in the ludiaii fbtrn xeadily pvorea its speeillo distiiietiieas. 

Xoca/*^.— IToffh-veit of Ifotariatoor, in a light hcowniah linuatonet appamCIf 
not common. 

Formation. — Ootatoor group. 

XL (Tmiww— HOL00(ENIA« MbitMMtrdt and Ibim, 1851. 
* Hiak Nat. dcs Candl., voL ii,p. 249. 

Corallam lolid, g^hnlar or hianohed, with the calyces inegularly distribnted 
over the surface, connected by short, confluent costs, which extend from the scpf.-i 
so as somewhat to obliterate the edges of the calyoea; septa serrated, thin, arranged 
in six systems ; columella solid and large. 

This genus was proposed by. Ifllne-Edwardi andHaime for a lower owtaoeons 
specieeof a globular shape, Asirea mirrauHuf, Romcr, wliicli Mas subsequently 
also found in tlie Dept. de I'Yonne. In the dcs<:rip(iou of that species, the authors 
of the Uist. !Nat. dcs. Corall. distinctly state that the septa are serrated, and the 
< H^rM^ ia to be obeerved in at least one of two Indian species. It is, therefore^ dear 
that the genus cannot belong to the Sttusium, but has to be referred to the 
gntPBTLusM of the Astrsidm, 

1. "Exajooamk haxosa, SMiezht. PI. IV, Figs. 4—6. 

IIoloc. corallum craue ramoaum, ramie cylindruceijt aut uuli-compreggie ; cali/cibn» 
widiqitc aparsis, rottnMUtti§ mU rotmtdafe mtb-^mgulatU, 1-5 ad 2 «mi. toti* utque 
1 ad 1*6 mm. imfer te dittantibfu, eorum imrginibut m tHperfwie perfeeta paulo 
elevatit, oostia ^nMsemiMdM eremtlatk i 9«pfi$ *• Mbiu cffdk perjectn dupotUk, 
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Hi ad prtmum o^jpitf $mmdum cyclum petHmttHm aqtmlidim, lutltrk muMo temUth 
ribu» ae bmkribiUt «miiimm mbrnto §arraii» laiemHterpi* dnu* ^fttmkMti 

bretibits, granulatis, in depfetdoaSbnMer-calkv'hiribns panto aUenuatit a^pte fim 
mitttuve disiincter co»Jluentibtt» ; coltmeUa solida, percratsa. 

Corollum generally foriniiii^ diehotomp, round or somewhat compressed brauclies, 
OB which the calyces are irregularly aud rather donselj distributed. They are rouud 
or KMuuUy polygonal, on a well preserved nufkee with mnnewhat nused margius, 
wldch •Merenulatod by tlie costic passing orar fhe same. When the lurfaoe it not 
■well preserved, the calicular mari,'ins become obliterate by the costse, and appear 
more depressed than the interspaces. The width of the calyces Tariea from 1'5 to 
2iiim., and thegr are one to one and a half mm. diatant ftmneadi otiiar. Tbme are 
three eoniplcto cycles of thin septa, all finely aerrated on the upper edgei^ and 
laterally densely spinulosc ; tbose of the first and second cycle are equal in strength 
and length, extending to the very massive aud solid columella; those of the third 
flattie are much ahorter and ihinner. On a motion fhe eoato- mural tiieoa » ratiiffir 
ooaiaely and irregularly granular. (See fig. 46). 

Xoca/iVy.— Moraviatoor, in a hfownkh luoiMtone; not unoommon. 

Formation. — Ootatoor groap. 

8. HOLOOtBHiA. msioa, StoUedea. H. Y, Fig. 1. 

Metoe, eorollim irregularUer ejcpvntrnm^ deprestum, mperficie mpera undiilaie 
pkmattm ; eafye&m confirHt, approsimtakt iiA^roiimdalk, 1*6 mm. kUk, mtayine 
pauto elevato cireumdafis, deprcsaiotiibua angmtissinm separaiia, coath brcvisainm 
in tnar/jiiiihua calycum tubercuHforme elevatis ; septis in duobua cycUa dispoaitia, »ex 
tiHtjoribua cum aex multomiitoribua atque brevioribua alternantibtu ; columella mlida. 

In general chaiaoter the psewnt species resembles an Attrocamia, but flie 
caljoes are well defined, rounded, their edges cxenulated by the very short oostss. 

There are, as a rule, only two cycles of septa developed ; very rarely arc a few very 
short ones of a third cycle noticeable. Scarcely any of the calyces exceed 15 mm. 
in width. I have not been able to see whether the upper edge of the septa is 
ecennlated; laterally there are only few vny uinnte dehtidea to he observed. 

Locality. — Ninnyoor, in whitish limestone; only three specimens, ihelargW 
of which is 75 mm. long and 50 mm. hioad« have been found. 

Formation. — ^Arrioloor group. 
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Xn. Oemw.— A8TR0C(ENIA, Milne'Edwartk and Maim, 1848. 

llUt. Nat, ties Corall., Vol. ii, p. 254. 

Compact oorallfi of a globular, sub-globular, or raoro or less ramified shape, on 
which the calyce^i are irregiUarly distributed and close together, polygonal, separated 
hj gnmnlw or radimeiitB of leptal ootte; the oolnmdla i» >^lifonn« lolid, aomewiiat 
projecting in the middle of the calyx; the septa are granolar, arranged ia six 
cycles, but sometimes apparently in eight or ten, some of thooe of the Mcond C^cle 
being equally strongly developed as those of the first. 

The qiecies <rf this genus only UttBt flrom Sfylooamia bjr the mat of projee* 
tions at the angles between the calyces, aiul as these become occasionally or locally 
in some ([nirlicularly tt-rtiarv) fonns of the latter pcnus obsolete, several autliors 
consider the dLitiuctiou uf the two genera as doubtful, suggesting that the character 
alliided to should only he used as fiunUtating an easier gnmping of the spedes, all 
referable to one genus. The ramose spo<'ies Irnve been called Enalloccenia by 
d'Orbipny, but tlio more mode of gnnvth is justly rejected by Milne«£dwards 
and Uaime as a chai-acLer of generic value. 

Beuss itnt ohserred the KcaaiiilatiQa of the sept*. In Att. JTonlMAj or Aion. 
plfflUt of the Gosau, for instance, the gtanulation of the upper edge of the septa is 
very distinct, and the perms must, therefore, be tninsferrrd from the Srrr.ixjii.n to 
the smruiLLisMy treated by Miinc-Ed wards and Uaime as a sub-family of 
the AanaoBM. 

The typical species of Arinemtia are known from mesozoic and cainozok) 
deposits. Only recently a f 'w recent species had been referred to it, but they 
apparently rcq^uire a verilication of the generic determination. Pourtalb's (Illust. 
oik. Mnsenm Comp. Zool., No. ir. Beep Sea OaEalsb 167lt p« 69,) desoribes a new 
feoenft species as A/^,peetiii<i(fi, inonisting the base of a Madrepora. The author 
pays in the description "costae spinous, generally not confluent," coliunella 
rather stout, conical, hollow, ijree to a considerable depth; calyces 15 nun. 
wide. 

The apaoisB ooemring in the South Indian ereteoeoos deposits anange them-. 
selves as follows : — 

«. 1. WiUi At priuu^ lepta — in UitM eomplete ejrde*. — calym 2—3 mm., A. rritfem, n. ip. 
%• n WW — ia two vjfim vAj*m V'i to 1 75 mm., A. J>WM>ftM% a. if. 

1. AsiBOOonnA. ammA, SfoUetka. FL V« fig. S. 

Atlroe. eorallum erattum, tmi-ghbotim, mit UAerommi eaUeXbm aUtnfitnii' 

Sm, poiygmis, fpleritmque irregulariter hexagonU) 2 ad 3 mill, latit, mofyilNiw 
mUit elecatis, tuboratUt cramuteuUa omatk; aepiit tn tribiu egelit peifeeU» 
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diipotUit, iMMttMigiMim thtobut ««l iribut teptu ad cyclvm quartum pertinentibua 

niis tpeeSm tcmm hige oamTiex <» noddbr iniiiiiiiwij moib of tiiflm sronging 

one foot in diameter, and they arc nearly quite as liigli. Tlic tulycos are j^nerally 
polygonal, mostly hexagonal, and the united raised nmrglas are ornamented with a 
single row of irdl marked tubercles. The septa ore arranged in three complete 
oydes and six Bystems ; sometimes there are two or three septa of the fburth aytHo 
developed in one of the systems ; all are provided with somewhat flattened i^rauules 
on their upper edges; the columella is of moderate sizt^ forming a oonspicuoua 
hemisphexiool laob in the centre of eaoih oalyx. 

In gOMonl ehMwter this speoes raHmlilM Mi. KdnmM, (A* magt^^tiM^ tspoA. 
Rcuss), hut it differs from it hy the number of septa. Tliere is, I think, as yet no 
cretaceous species known with three compiote cycles of septa regularly arranged in 
■ix systems. 

Xo0«liliei.^*Ootaito(ii^«Mtof EBnn7,natiih*w«itandnod]L<Mtof Uoam'fiatoori 

common in hmwnish or whitish limeatoDB* 
Formaiion. — Ootatoor group. 



2. JumMxanjL Bbtozaka, BtoKcOta, VL Y, Figs. 3—4. 

Astroc. coraUttm scmi-glohosum, aut late plrtneque erpansum, craisum ; cahjcibua 
1*2 ad 1*75 frare '2.J mm, lalit, poljfgonit, modice dulatUUms, margi$ie quoque sjtinu- 
le§e iuberwU/ero 1 aepHt In daobm efftUt diipo9tit$t primaHii tuque ad tolimaiam 
tolidam crauiitsculam extetm$, $ecundariu paulo brevioHbut, rmUer tqfH» nammiiiBia 
iremutmjs ad q/chm UrUum pertmmUbttt 9h»entmdi», 

ISiiiqpeoieabKimewltat allied to i. IbHrMensif, BSlielie ^Oeinits't *E11m- 
tiuilgeld^ m Sacbsen,' part i, 1871, p. 54), differing from it by more distant OAljoaa» 

which have very distinctly and spinulously tuberculated margins. There are, as a 
rule, only two cycles of septa, those of the second cycle being conspicuously shorter 
than thoae of tiie first, whOe in tlio European apedes the two am of equal length. 
Sometimes t1irr<> arc some vety ahort septa of a third cycle developed in the larger 
calyces. The coralla are reiy massive, cither scmi-globoso, or with a flattened 
upper surface. One of the largest specimens is 110 mm. long, 00 broad, and 
equally high. 

LocalUie».—OdSiam, UdwriaAoov, and east of Kaway ; moatly in a Imnmiah ov 

idnkish limestone. 

Fomudion. — Ootatoor group. 
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3. AsTEOCfEXiA PUMILA, Sioliczka. PI. IV, Fig. 7. 

Aatroo. eoraUum parcum, 8ub-globo8um, cali/cibut minuiu, approximatUy poly- 
gmia 0*7 ad 1 miU. latU, prqfundiiuculis, marginibtu tubereuUa eroMia spinulont, 
pmMMm aUenumUbiu onuOks tepfit i» dtubiu ^feUa peife^ ditpamii$; ooteawtt* 
uA-mammiUaia. 

A remarkably small form of a sul) glolnilar shape, and with the calyces firom 
07 to 1 mm. wide; ihoy are polyi^'oiKil, rno<lerately excavated, aiul the unit(»(l 
margins are crowued with a row of rather strong, sharp, and somewhat alternately 
llftoed tabereles, to m to form » diRihtfy imdnlatiiig raw. There aie only two 
oompleto cycles of unequal septa, regularly arranged in six systems. Tlie oolnmella 
is iityliform, with a sub-mammillate upper end. Tlu> small size of the ealveps 
readily diatinguishcs the present specica li-om all other known Atslrocwniai. As 
leifairds gaunal diaiaioter ono of the neanst allied species is Bftlsche's AH. Ttwr- 
UcmU* from the lower Ploener near Flftnen; but this has not only laiger calyoes* 
but also a larc:cr numl)cr of septa. 

LocalUy. — IS'inuyoor, in a whitish eailhy limestone ; only the figured specimen 
has beea examined. 

Jbrmo^im.— Airiabor gnmp. ' 



4. ASTROCCENIA DECAPnYT.T..\, Jlicheliu. PI. V, Figs. 6 & 6. 
1M7. Attrea decaphylla, MiclieliD, loon. Ztwphytol., p. 3t»2, pi. 72, 6g. 1. 

18U. M mm um md., apud I!cu«», Drnksch. Akad., Wiea, Matli. Nat. Kl>Mff,ToLvi^]lwS4^(L ^tgl.4-S. 

1S57. „ n UiL-E<lwar<i> am! H iiime. Hut. lut. de» Corall., ii, p. So8. 

Astroc. corallutn globosum aut aemi-glohoatim, nonutinqiiam iiicrusiav/i ; cah/ri. 
btu polyffonia pterumque duo, rariter treit mill, latia, polygonia, interapaciU aubcria- 
ta^ ami depmte Mki$eiai», ^ grmmtlaik teporatk, viffmiitepUt mt^orOiu at^ 
mitwribm alternantihua, grtmid^M* inttmt^ ; eoktmlht iOida, ad termiiioHtmem 

$uperain aub-niammillata. 

Coral liim more or less globular or sometimes incnisting other suljstauee.s with 
smaller and larger calyces irregulaxly disposed. The latter are polygonal and 
generally have » diameter of two, lanly three mOlimeters: tiiey are sepamted by 
suable tnbcrculatcd ridges, tli<! tubercles being placed somewhat alternately, and 
when the surface is somewhat worn off, tliov i^ive the appearance of two separate 
rows ; on a polished surJace these two rows become still better traceable. The septa 
are twenty in all, alteniately shorter and longer, Jbnr of the second oyde being 
quite as strong as those of the first cycle ; of the third cycle only eight are present, 
all are granular on the upper edge and laterally finely denticulate. The columeUft 
is sub-mummiliate at the upper end, thicker in some calyces than in others. 

* Geiniti'a Mbethal^buga in Soctueo, i, 1S71, p. H fl. zi. figi. 7 ud 8. 
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IL-Edwards and Uaime give the diameter of the caljces at 3 mm.; this, 
tunrarer, is mnfy the osm. In Mrend •pedmens from tlw Oqhhi bgr flw the 
gNAtar number of the oalyoes are oaly two mm. in aTeregej the nine k to he 
ohSBrred in Miohelin's ori!»inal fii»nre, and in n South Indian example. 

iMnUity. — North of Aiundanupooram, in a coarse sandstone ; and near Ninnyoor, 
in white saady limeetome; only the two flgared Bpeoimens hare heen found ; the 
upper surface is a good deal worn off; but the diaiaoten of the speoies are 
umnistnkablo. 

Formation. — Trichinopoly and Arrialoor groups. 

The qweies aim oooon in the Tuton beds at Baini-de-Itemiet (Ocwhiton), in 
the Oosau deposits of the Qosau valley and near Piesting in Lower Austria. 

Bosidos tlic small spr<-imen from Ninnyoor thoro is a ppcond lars^p ramose 
specimen in the collection from thie same locality. The general growth of tliis 
speeimen it Mmewhat diftrant from that of deeaphyUa ; the oa]yoee are poly- 
gonal with raieed margins; larger and amallcr ones arc irregularly diitributed, 
measuring from two or three to four mm. in diameter, a few wen five mm. The 
smaller oaiyoes have ten long and ten short septa, exactly as in typical decaphylla ; 
the larger onea have twelre larger and as many ihorter ; tiius regularly three cycles 
in six systems. The columella is thick and solid. As the only specimen is not 
perfectly well preservtHl, it is dilTu^ult to say whether we liave in this branchsd form 
only a variety of Act. decaphylla before us, or a really distinct species. 

XIII. <7mHff.~MTCBT0PHTLLIA, MUiie.Bima-d» and Suktte^ IMS. 

The eorallum is massive and sessile by a more or less expanded hase^ eoveted 
with a tUn ^itheea; the oovallitee an united hj their eosto-muial theoa, fotmiog 

shorter or longer variously twisted series ; the cf)st« are TOiy short, and, like the septa, 
sharply and nearly equally serrated, the latter lx;ing in a small or moderate number 
present; the calyces are very shallow and the dissepiments very ahuudiuxi, tilling 
iqp tiie hutev- septal space to veiy near the top ef the oalyx; eolumella abaent or 
rudimentary. 

Tliere arc only a few recent and terfiari' and one cretaceous {M. antlqua, Reuss, 
from the Gosau) species known. They are easily distinguished by the moderate 
number of septa and the ahallow oalyoes flllsd up with endotiieoBl diswpiments. 

1. MTOnonniiiiiA vvsoMt SMSoOm. PL YI, Fig. 1. 

M90. eoratfom tcMdumt mipra levUer eo mte a um, bari arngmUaia tggfxum, 

epitheca h'lnii, ri.r strinlulft tectum ; calycibus in seriebiis rarie tortis, plus minutve 
elongatia conJlueiUibus, 10 ad 15 mm, lalit, interdumque laiioribue; coetia atienuatta 
brevittimitt eontmuii, iwMi»«N^aia theed intereottali junclit ; teptit in quaiuor cycli* 
dkpotiHt, qfdo purto nepiuim ia^/KlOt ik td primmm utqve teetmiim q^km 
a. ( 161 ) 
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perimmiibut f»rti»tim$t fere mgvmHknet omtuiut euborittatie alque granultferie; 

A lifge and ippaMntly typical speoieK^ the genus, haviDg a massive corallum, 
above convex, below somewhat attenuated, and covered with a thin epithccn. Tlie 
calyces generally vary from 10 — 15 mm. ; some are occasioually even larger, all 
VMcy ahalloir, filled up by very munerotts disaepimeiita to near top. Xhe large 
vtJjvm httve finir nearly complete cycles of septa, those of the two first cft^ 
being almost equal in 8trcn!i;tli ; smaller enlyees have the fourth cycle inromplftc, 
or not at all developed ; all the septa are considerably attenuated, equally and rather 
finely eenated m their upper edges. There is no tf/gan^ traoe of a columella. 

ZoeoHif. — ^North of Alundaaapoonun, in a grey, eoane^ caleareiKis eanditone ; 
only tlic fm-iircfl s]>''cimon has lx;en examined* 

Formation. — Triuluuopoly group, 

2. PMTOBTOPmxuk n!BiJiA,TA, SMiedut, Fl. Y, Tig. 7. 

A imBll round cornllom, about 25 mm. in diameter and 10 in height, with the 
upper surface modertittly convex, the lower covered witli a thin ronceutrically 
rugose epitbcca, and about the centre with a somewhat irreguhir rather broad place 
of attachment. The gemmation is extra oaUonlBr, as in Mycetophyllia, l%e 
oalycBB are irregularly distributed over the surface, more or less conihient, smaller 
and larger ones interposed between each other, and of a small dejjtli. The larger 
and perfect calyces have two cycles of septa ; those of the Urst very thick, crested, 
laterally strong^ ribbed or dentate; those of tin second much shorter. In the 
smaller, or in the mom or less confluent calyces, the development of the sepia is by 
no means sn rer^ular. The costa; are indistinct and short, and the calyces sepamted 
by contlueut varioiuly twisted ridges. 

I notice this spedes only pnmsionBlly under the above generic name ibr 
want of a more appropriate (me, hut it moat probably belongs to a new genus. 
The single specimen is, however, not in a sufficient state of preservation to 
characterize a new generic division. The fossil exhibits, as regards the form of the 
septa, some relatkm to that dceeiibed from the Goiau by Piof. Keuss under the 
name of Araaeit lobaia, (DenJuoh. Akad., Wien, Ifoth. If at. Klasse, ToL vii, p. 88, 
pL xiii, figs. 13 and 11). 

locality. — East of Parally, in a coarse sandstone. 

.FbniM<NNi.— Ootatoor group. 

XIV. 6Vhw#.— STELLOKIA, (TOrbiffuy, 1849. 

Corallum massive, with the polypierites directly connected by their muml 
tlieoa, radiating from a central point and extending to the periphery, with new 
interoalaied series; omfre of the calyec!> quite indktinot, the columella U 
rudimcntarv or absent. 
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The type of this genus is an upper oretaoeous fossil, described by Micbelin 
as Auikoi^Umt iuloatmmi it bas at ttw flnt ftlanoe the appeatanoe of a TurbinoUd 

coral, but its proj)er position is no doubt in the Astreidji. M.-Edwards and 
Haimc doubtfully refer two other species to the genus, one iS^/. nw^tca, d' Orb., 
kaowu from a very brief cbaraoteristio, and the other SL ajfarieUea, (Goldf.), 
deaoiibed hy Bensi aa LaHmaandra hom. the Gosan. From any of these qpeoies 
the single fragment of a tme SMtoHa from South India is diflbnat* and I shall 
refSer to it under the name of 

SrauABiA ABOoraoA, SUoUctkm. II. Y, Tig. 8. 

It is a segmMaft of a bnwdlj eonidd ooiallam, about 40 nun. in diameter and 

18 in height. The lower surface is costulatc, but evidently much worn olT. On 
the upper surface the calicular series radiate from the centre,* slightly undulating, 
and in their course alternating irith shorter ones ; there is no columella, and the 
sepia are coarse, about half a mm. distant; the ridges are divided by a solid undu* 
lating lamina, from witicli the septa, so to say, issue on Mther ride almost TSrtioalty. 
Long dissepimcuts an- to be observed at distances. 

The septaare granular on the upper edges, and laterally unequally and sparingly 
demtioiilated. Until better preserred qpedmens have been found, a moie detafled 
characteristic must be deferred. 

Loral if!/. — Ejist of Parally, in browa Umestoae. 

Formalion. — Ootatoor group. 

XV. Gmmm.— HELIA8TABA, Ja»»-Bdward» and ibuM. 1867. 

Hkt. Nst dw Condi., tooM ii, p. 456. 

This genus was inroposed for a number of reoent and fossil spedea* fotmeilf 

mostly referred to Axirca, but differing from the typical species of this genus 
(Madrepora atlrtntet of i^allas) by the gemmation of the oorallites taking place at 
different heights of the sing^ iadtridnnms, but not at the calyx itself. The ooraUa 
are massive, generally rounded, covered below by a thin epitbeea. The calyoes 

have raised margins, M-ilb the t-ostte well dcvcliiprnl and eoniu'cled by a cellular 
exothcca. The septa are griiuular, the primary ones at their inner ends generally 
thickened ; dissepiments numerous ; columella spongiose. 

1. Hbuastbea. oinvA, StoUezka, PI. VI, Fig. 2. 

Heliatt. coraUnm crasstim, valde erprinsum, supra planiusciihim ; cnlyrihtin 
rottmdatm vel tub-rotundaiia, circa 5 ad ti mill, latt^, marffinibM crmuialia moiiice 
Hevatit dtoumdatU, irr^viorittr m tuperficie ditpaintu, tu M Mam tib M ; oosltt 
• WlmabMttiniiliriinihM»Mtlitf*ldHBdMir«%ia. 
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groHuMU inter eaigcu dkHneUn wgiMi in Mbut ejfslu regnUnttm dttpomtit', 
exotkeea late eellmlota. 

Judging from a fingmentaij speoimen, tlie oorallum qnpean to be largely 
expanded, with a rather fl:it(<'ne(l upper surf:>or, and from 30 to 10 mm. thick. The 
caljroes are rounded or roundly ovate, modeiately distant and irregularly distributed, 
with n^sed maigini and granular weU waAeA oortn, wliid), however, very easily 
wear off, and then the intenpaoefl between the calyces remain irregularij grantolar 

or oven sniootli. Thrrr aro throe romplrtn cych>s of septa, those of the flnt Order 
conspicuously thickened and not distinctly separable from the largo spon|pose colu- 
mella. All the septa are above granular and laterally densely and finely denticulate. 
The ezotheoa is formed In almoet parallel horiio&tal lajen* and is lacgdy oeHolar. 

Locality. — North of Odium, in a ooane oalcareoiu Mndstoae; ^^parently lare. 

Formation. — Ootatoor group. 

2. ? HBuaamiA, fp. cikM. FL III, Fig. H, 

A fragment of a HeUmtreot differing firom the prerioos speides by a greater 

distance of the calyces from each other, 1ms the whule surface so much worn off 
that no definite cliriraoteristie can he given nf the s}K>cies. Tliere arc three cvcles 
of septa, but those of the third cycle are very small and sometimes obsolete. The 
primary septa are attenuated towmcds (he centre. The exotheoa is very largely 
oeUnlar, and in borisontal, paralld layen. 

Zocalily. — South-west of PenangoOT; the ungle specimen is partly silioiAed. 

Formation. — Ootatoor group. 

8. HEUAaiRBA noTvimA, SteUettM. Fl. VI, Fig. 8. 

JEMia^. eorMum enuemmt wbUtutare, tt^ta et lente etmvexumi eaiifeibtu 

3 a<f 1 mill, latit, $ub-rotundatis, eel rotuudate pohjgonis, margine poulo eletafit, 
intertpaliis atiffuttis paulisper pro/tot'lis teparatit, septit in Iribm aut qualuor cyclit 
dispotitia, cyclo quarto imperj'eclo, tenuibus, dense atque minute granulatia, later* 
mtUeryue tidmttimme ^tuUattei eolumeUa lata, tpomgieea. 

An oibioiilar oorallum, almost equally eonvex above and bdow, the upper sor* 
Csoe of which is partially cavernose, the cause of which, however, apjmars to he 
merely aocident.il. The calyces arc irregularly and nither df iisely distributed over 
the entire upper side ; they have slightly elevated margins, and aro separated by 
rather shallow and narrow depreaiiona ; the diameter of each ddyz Taries ftom 8 to 

4 mm., and the shape in younger specimeus is gonorally quite circular, approach- 
ing to roundly polygonal in the more adult. The septa are thin, granular above, 
finely denticulate at the sides ; there aro three complete cycles of them, and the 
larger calyces have beaidea a fourth incomplete cycle, the total number of septa 
thus varying from 24 to 40. 
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This species is closely allied to U. Simonyi, Eeuss, from the Qosaa depodta, 
but tiie latter Iim aomewliat larger aad mora NgolBilj lounded aad ebvsM oa^oet. 
JjoeoCi^.— Neir If omTbtoor* in a InowiiiBh eaitlij Uiwwtoiwr ; AppaxenQ/ very 

tare. 

FormatUm. — Ootatoor group. 

XVI. I'LACASTREA, pen. nov., 1873. 

Corallura massive ; calyces irregularly disposed on the upper surface, closely 
connected with each other by a septo-ooatal murail; septa on their upper edge 
granular, laterally in their entire length equally and rather finely denticulate ; 
columella in its entire length consisting of a solid OOmpMned Wmitia, iritii a finely 
granular upper cdiro, similar to that of the septa. 

This geuus dillers from true Attrea by its entirely solid compresscdiy columnar 
odmnella; the septa are in both equally granolar and equally daniioulaiei but the 
denticles are in Placastrea not enlarged at the inner ends of the septa. Exteroally 
in general appearance the genus has very mueli the character of an Tsantiwo. 

A siugle species occurs in the Ootatoor beds of South ludiu, aud I am not 
acquainted wiUi any other whloh can be re fe ncd to the same genus. It appeals to 
represent Cyphastrea in the group of true Astrewm, whiob haTO the oalyoea can- 
fluent, not isolated and provided with elevated margins. 

FlAOmREiV ELEGANS, SttUkdM. PL VI^ Hg. 1. 

Flacast. PoraUum irrcr/ularifer crpnnsum, modire prnsniim, mih-pcdiccllnfnm, 
versus marginem ientte, tttiprd undulate irregulariler conveximculum ; calycibtu 
plenwiqM mMesagonit, minoriiuM atque m^foribut Merpotitit, 4t ad7 mm. taHtt 
moeBee eoueavit, eotiit brecittimu »ub-angulaia ejeeoMt junctis; $eptu cotf^tim 
granulatis, in qttaluor ct/clis Jlxjiosi/is, cyclo quarto fitjip imperfect o, its ad primum 
atque tecuttdum cgclum pertittenlibu* tuque ad columeliam /ere exietme, cateria 
(KHUj^icmter efattMbiu ; coAmmMs cmpretae atyli/ormi, 1 «4 1*8 mm. toaga, modiee 
tsterU, metrgiM »vp«Hor» Mteiffe grmmlatm. 

The only specimen examined is a fragment of a large, apparently planorhoid, 
and sub-pedicellate corallum ; its lower surface is much weatheretl olT, so that the 
probable existence of au epitlieca cauuot be ascertained ; the upper surface is irre- 
gularly but slightly convex. The calyces ore of rather large siae and are moderately 
excavated, separated by elevated sub-angular ridges, vhibh arc crossed by the 
OOStse. There is no regularity to l>c observed in the airangemcnt of the calyces, 
and smaller and larger ones are intermixed. The larger calyces generally have 
fimr complete cycles of septa, but in the majority of them the fmrth cyde is in- 
complete ; all arc finely and rather densely graaalftr on the upper edges, and finely 

dentieulated on the sides. 

JLocalily. — Odium, in brown limestone. 
Fotmation, — Ootatoor group. 

I ( lOB ) 



84 



CREIAOEOim CORALS OR ANTHOZOA 



XVn. fi>0NM.^]BA8TREA, XUne-SiuardB lad JEitoM, 1851. 

Bfat. NkL dM ConlL, nd. ii, p. 520. 

The solid conllnm ii t«7 yariable in shape, forming mora or Imi oonTez or 
depressed masWi^ MBsile by a peduncle or by a large flafteucd base, sometimes also 
short branches are produced ; the lower side is roven d by a striated or costulate 
cpithcca ; on the upper the calyces are irregularly distributed, of small or moderute 
^wt, dose togelliert generally polygonal, being merely separated by ridgea <rf a 
comparatively thin ooato-mnialman; the gemmation of the calyces takes place near 
♦ heir raarcrins ; the septa are numorons, thin, £rrauular above, laterally provided wifii 
spiuulose equal or very nearly equal granules ; they are attenuated at their inner 
ends ; diaaepimenti aw wnally abundant; the odnmdla ia geaenally slightly deve- 
loped, spoogioae, or almost obsolete being leplaoed by a twist of the inner ends of 
tlM septa. 

The species of Jsastrea were belicTed only to occur iu mesozoic strata, extend- 
ing tbrongb all the formations from the Trias to the uppermost ereitBeeous,^ but 
more recently some typical forms were also described from tertiary deposits by 
Prof. A. E. Flitter V. Reuss. The speeies appear to have been, however, most 
numerous aud most varied during the Jurassic period, particularly the middle 
division of it ; fire ooour in the South Indian imitaoeoua beds. 

1. ISASTBBA. EXPAK8A, SMiotko, ¥1. YII, Fig. 2. 

I$a»t. eorsllsss plane eafpatiMm, modice incrassalnm, ittfifti tpiOaett iennUer 
s/riafa leclnm, supra plan'mtcnhnn ; rahjribus poly- (plerumque st.r-aul seplem-i 
gonia, marginibu* elevatis, cnme crenulatU eeparati«, majoribm ii ad b mm. lalis, latit 
eoneavit, $eptk 48 ad 60 ImaiZhM, inteqHalUnu, dente gramttaH$, lateraUter tpi^ 
uulalis instructia, a<^to-co»ti» ad pvimum, secundum alque ierCium cyclitm pertin^ 
tibuM %» margins unito ealgctm tuberaUf/brme elevaik ; columella tenuiter $pmigioia. 

The peculiarity of this species consists in the costro corresponding to the three 
first cycles of septa, liecoming sharply subtubereular on the elevated and ratlier 
sharply angular margins, which separates the calyces. This character alone 
sepaiTatea it from all known batirem, as Jhr as I have been able ttt compare them. 
The size of the calyces and the gro-at number of septa closely correspond to 
/. thorchclla, (Rcussi, from tlie Al|)ine Gosau deposits, but in this speeies the coral- 
lum is always convex, often pedicellate, and the columella in the calyces is much 
less dereloped. All the septa are unusually finely and densely graanlar abore and 
also laterally. 

Loc(dU<i.' — Odium, in brown earthy limestone ; not common. I have cxaminml 
three fragments which unmistakably belong to the same species; the largest is 
figured. 

jFbrOT«/(V>H.— Ootatoor gioup. 
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2. IsASTHEA SrvA, Shjlir^ka. PI. VII, Fijs. 3—4. 

laasl. corallum ovatum, modice croHsum, glomcratum out irregulariter expamum 
k^ira tpUkeed fframda^htirkittt #wI«m, tupr» eomwxiiueakm : a^ydbiu pofygoais, 
anguttia Z ad h mm. latit, aatia profundia, mnjoribiia aepta 86 ad 48, granulifera, 

dense aifa r( in<rqunlifi e.rhifirnfihiis ; cnslis brerissiiiiis, nontvillis in inttnpotiu 
elevatia aut aubcarinalia cceteria craaaioribua ; columella tenuiter apongiosa. 

The corallum appears to be rather variablo in growth, ovate or irregularly 
expanded, subpeduuculate, and ooTered below by a striated tbia epithcca. The 
Upper wxAm ta imda]atiiig, flattened or voy tUghtiij coaTeiii irith tlw oalyoes quite 
In^gnlariy disposed, polygonal, from 3 to 5 mm. in diameter* and rather oonoave. 
They are separated by more or less elevated, angular ridges, over wliieb tlic septal 
costic pass almost without any iuterruption. Some of the smaller calyces are 
not eren dietinetly separated from the adjoining ones, which gives the epecies xaiher 
an !uspect of some Latinueandrts, or when the inter^alieular ridges are loss elevated, 
that of a Thamnostreti. A few of the eosttc are on the elevated interspaces 
generally slightly thicker and more elevated than the majority of the other ribs. 
The larger calyces here 80>48 giaiiular and closely set miequdl septa, shortor and 
Imigerones generally alteniatiagi the number of septa is, however, soaroely in 
any two calyces the same. The columella is rarlier small, spongioses ■^fgf^jmw 
apparently only formed by the twisted ends of the septa. 

The speeies is dosely allied to /. profunda. Sense, (Denksdi. Akad., Wien, 
MkUi. Nat. Klflsse, vii, 1S51, p. 116, pi. ix, flg. G), which has, however, the 
moral tbeea, separating; the calyces, toleiahly well developed, while in the Indian 
fossil this is almost entirely wanting. 

ZoealUf. — North-east of Moraviatoor, in hrownisli earthy limestone. 

Fbrmaiion. — Ootatoor group. 

Two casts of largo specimens, weathered out in a brown limestone, arc from north- 
east of Kauray. They generally agree with the typical form from Moraviatoor, 
tmt the sise of the ealyoes varies mostly from 6 to 7 mm. Whether this larger siie 
of the calyces merely iudicatea an individual variation, or really a diflbrent speoiess 
nmst he determined kom better preserved specimens. 

8. IsABiEBA, OTATHiirA, tSVoliesla. n. Vn, Pigs. 6—8. 

Itaat, corallum ohterae conoidmm, parvum, aubpedicellaium, baai anguatiaaima 
affij-um sett fere liberum, epitheca Icevigala indutum, infra ejnthecam costia aub- 
granuloaia teituioribua atque craaaioribua altematitibua, indiatincter faaciculatia, in- 
ttruehm; edbfeihM nb-quadranguku^Uer jM^goiu», ptmlmm pr^mdit, mutfortim 
atque nuaori'-;':- i terpoaitia, marginibu* paulo elecatia nnitia, theca costo-mttrali 
tentUi ealycibua majoribiu % ad 9 mm. latki teptia 4A-Q0 fframliferia, laieralitcr 
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A imall oyatltifoirm spedei, with an atteDuated atem, tttmiaatiiig pointed^, 

and covered by a smooth cpithcca. Tho \ippor surface is moderately conrox, irith 
few larger and smaller shallow calyces, s('j)aratcd by elevated margins, on which the 
septa meet> but uritbout perceptibly increasing in thickuoM. Tho larger calyces 
are in gencnl anb-qnadfangnlar, 8 to 9 mm. nida, while the nnalkr oaea only 
measure 3 to t mm. The former have 18 to GO granular and laterally (lrn<;('ly dcr.ti- 
OUJated septal, of which those of the ilrst and second cycle are conspicuously stronger 
iiian tlie others. The columella is well developed, thinly spongiose. 

As oompared with the else of the eonllum, that of the dialknr oalyces is 
remarkably grrcat, and this cliaracter weBU to he peeuliar to the praeent ipeciei^ 
distinguishing it from allied forms. 

Localiiiea. — Kullay, in a variegated limestone, and east of Farally, in a ooane 
caleareouB aandatone. 

FcrmaHou. — Ootatoor giouik 

4, ISASTREA MORCBEL1.A, IteutS. PI. VII, I'igS. 7 — 8. 

1854. LaUmtta»dr» MoreAftf*, Bauii, DmkaA. Alwd. te Wiwii m b. Witp. Math. NmL Eka^ m, y. 107, 
pL tA, Ig*. a— 10. 

Itattna mvrrktUa, apod MiL<Sdw. ui Haia«b Hiat. Xat. in Corill., ii, |k S84 

Tsasf. cnrnlhim />uh-gh)hnsntn, gtipro ronrrriiifriihnii , hrer'iter nut svh-pediCpUn. 
ium, aut irrcgulariter expansum, bast lata aJILnim, i>\frd epilheca cotiulata indulum, 
eoUuIit supra ffranulaik, imsqualibtu, ad basin pedicetti eUmgaU nb-obaolefiti calf- 
etbut pol^gmut, 4 od 10 aun. teljt, ptnt wtkmme prqfunde exeavaiity plerumque jngk 
(Diffulatis separnfh, noununquam dmbus adjacentihus coiijlueiifif/fn avt hidi.<t(incter 
dicisU, theca murali aut tepio-cottali crastiutcula ; aeptia supra dense granulatia, 
lateraiUtr tpk$mtaii$, munmwM^ 48 mi 66 l» oalfeibu$ ma/on&iM, tub-aqualibut ; 
columella tenuUer tpomgUm, 

I have oompared the Ibidian qpeciment with typical onee firam the Gomi, and 
they do not exhibit any essential ditTcrrnoc. The form of the corallum varies 
equally in both places; in the Qosau the majority of specimens found are, however, 
globose, Rtnmgly ocmTex above ; in South India the greater number of specimens 
are suVpedioellate with slightly eonvez or even flattened upper sniftoe. The 
depth of the calyces also changes accnrdini: fo \ sfato of preRcrvation, but they are 
always concave, separated by well marked ridges, angular when well pres^red, 
obtuse or even flattened when worn off. 

The t&M of the oalyoes Tazies from 4—10 mm., the minority are 6 ov 7 mm. ; 
in those of larger size generally the beginning of a division may be traced ; they 
are all polygonal, mostly irr^ularly hexagonal. The septa are finely granular 
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aboTO and laterally; there are from 48 to Go of tliom in adult indmduiuns ; thow 
of the first and second cjrcio ore equal and extend to the apongiose colamelia; those 
of fhe flihd 47«Ie am diglitfy alioviar, wbile the aalMeqmeiit genenlly deereew in 
kngtb, and sometimes connected with each other or with the preocding septa. 

locality, — ^North of AluDdaaapoonuii» in a ooaise oonj^omeiatio samdsioiiie; 
common. 

Forvutfim, — Triohinopdy group. 

In Europe the species has been found in the coral deposits of the Xefgraben 
in the Oosau, which deposits, according to the majority of the foRsils they contain, 
appear best to correspond witli D'Orbigny's Turonicn, a geological position exactly 
oraioaiKinding with QuA in wUoh the fossQ abnsdantfy oooms in South ^idia. 

. B. laaanai. eoi^. HflRnm; Jtam. n. TO, Kg. 0. 

A remarlcnhlc ppecios with lari^e (6-7 mm. wide) angpilar calyces and with from 
48—60 very thin, grauulor, lateiaUf thickly spinulated septa of unequal length, and 
a large spongiose columella. 

There b a ftagment and an mtire ooiallnm, which had been sessile hj a 
somewhat narrowed hase, in our collection. The stem is covered with an epitheca, 
which is near a few concentric swellings, and also near the upper edge costulated, 
the ribs being in these places granular. The species exhibits, as regards the form of 
osljoes and the number oil septa, the greatest lektion to Ita$f. MSmeti, (Renss), 
(PrK>Mfl«/r«» ea^fem, Denksch. Akad., Wi en, Math. Nat. Klasse, vii, 1854, p. ]15, 
pi. xiii, fi^s. 7-8), but the two Indian specimens are not safficiently perfect to insure 
the identity of the species. 

Xaesl^ir.— Hacarlatooir, in eoane oakareoua sandstone. 

Ibrmation. — Ootatoor groi^ 

XV 1 1 1. (?<?«?/«.— LATIM^ANDR A, d' Orhigny, 1819. 

Milne-EJwiirdB und Ilaimc, Hist. Nat. <les Currill. ii, p. 5 + 3. 

Corallum vaiiable in shape, forming globular, subpedunculato, irregularly 
expanded, or even subdcadroid masses, the consistency or solidity of whidi depends 
upon flie graaier or koser dereilopnMnt of the mnnl theoa, oonneeting the nngle 
individttums ; the enlargement of the stem takes place hy trommation at or near 
the edge of the calyces, which are more or less distinctly separated from, or con- 
fluent with, each other, and are very variable in form ; the columella is md fa ne n t» 
My; septa gvannlar above and spinukcely senaled laterally. 

Latinueandra differs from Uaatrea principally by the tendency of the calyces to 
beeorao confluent, forming united series. There can be two sections distinguished. 
The one— called Ohoritattrea by jFromentel— in which the calyces are separated 
Crom each other by more or less distinet depresriansb and the second, or true 
K ( ) 
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jMiimacMdrOt ia which Uie aeries of calyces are 8e|>arated by united rid^, over 
whiob tlM ootfaB |MMt witiMnit intemiptioa. Thew two Motions an m intiiitaiel^ 
mmiMied with each other fhmt authorities oa the lal^ect, like Milae-Bdirard* 

or Reuss, do not consider a separation into two a:cncra practicable. 

I have to notice five species of the genus from South India, onlj one of which 
ii id«atioal with a European torn, TtSa and a new spedea belong to the aeoond 
section which I mentioned, while three others an; referaljle to the flnt. 

The LalimMuidrm occur in all formations, but chiefly in the mesozoic. 

s. 8ab-g«ai)« OM—ttrta. 

1. LATiii.tAXDRA oncoNicA, StoUczkit. PI. VIII, FisT. 1. 

JLatim. corallum brete laleque coaoideum, bati angMtmitnim, it\frd theca 
mOatim eotMkita it^wm» eoUtUi» ffram$^M$t M^pm dtpUmaium mU hmmmmm 
eOMaraM; catycibua magnU, irregulariter polf/goHit, tnajoribut timpUeU lu 8 ad 10 
mm. in diamctro, interdumquc duohii^ aiif trihus conjluentlhitg, parum profundis, 
sulci* angutlu aeparalU ; aepiis crassiusculis, m calycibut petj'ectis circiier 35 ad 10, 
kmgiortiim a<fM irevtorttut pterumque oUetmmtitit$t gnumhtk, MeraUter dUfatUer 
atjue cbhue tj^mltak; cohmetta Mtft^oteafato. 

The coralhuu of tliia species far more resembles that of an Isattrea tlian of a 
LatinKeandra, beintj shortly, broadly conical, aud covered by a thin, radiately 
postulated thooa ; the upper surface is flattened or slightly convex. The calyces 
iMk howerer, lepaiated by distlne^ tiioagfa nanrow finrowi, and ammig a nmnber 
of isolated ones there are sometimes two or three united ; they arc rather shallow 
or polygonal. The septa are thick at their outer ends, thin interiorly, granular, and 
laterally provided with moderately numerous spinose subequal tubercles. The 
eolnmella is in some oalyoes apparently q^uita absent* in othats thete ate tiaoes 
of it. 

Lornfifica. — Y:i^t of Parally, in a eoarsc ealoareous sandstone; north-eaat of 
Moraviatoor, in an earthy, brown limestone ; rare. 
Ibrmatiom. — Ootatoor gron^ 

8. LATnuumttA otuva, ShUegka, Tl. Yin, Tigs. S— 3. 

Latbn. oorallvm rolundate roiirrxiim, sitb-pedicrllotum, ant irregnlariier ex- 
pantum, it\fra radiatim atrialo — caslutatum, coaiulia aculis, tubgranuli/eria ; ealyci- 
but irregularibtitt *atia pro/undia, paueU tmpUcibua, plurimu m aerMtu ekmg«U4$ 
out tarie trnUt tmitit, auleU asyrnsMt tepmraiiti wptit mibpra m^ o tkt U^eraHter 

A moderatclj^ convex species, ivith the comllum subpedicellatc or irregularly 
expanded, striately coetulated below, the ribs being very sharp and iudistinotly: 
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granular. The calyces are rather deep, from 5 to 7 mm. in mdth, separated bjr 
ttamw ftmoira; fenr of Ibem m fhe majority united by two or movB^ 

generally in uam of fire and dx» CheM aeries being rariouily twisted. The edges 
of the calvccs arc always rotmdnH, or roundly obtoae^bnt novar ihaiply angular, 
as is usually the case in tlie preceding specice. 

Xooali^f .— Eart of Fteii^, in a Inowniik aan^ 

Utrmatkm. — Ootatoor gronp. 

8. Latim.ka.vdka crassa, Stuliczka. PI. VIII, Fig. 4. 

XoMm. coralium crataum, irregulariter expatuum, tupra undulaio deplanatumi 
caljfcilmt eireUer deeem ma, hfit, profundi$t la MrMtw elongatit, varie ttrtkt 
atque caloi* laHmeulu •eparatia, couJluentHiUt §ep^ enutU^ gratuiitaititi eir(^ter 
1 mm. dUtantihtu, nbm^naUbiu, taMMMmit, MaaaajHOM fare obtmietk, imm cramUui' 

bu» aUernantibui. 

This species is readily distinguished from all others by the great width of the 
calicukr depressions, and the length and strength of the icgpQ^ of which the 
sboagar ones are all «bont equal and dlstinotly granular, while tbe intenudiate 

and very thin ones an; sometimes scarcely tmcoablc ; the former are generally a little 
more tban one mm. distant from each other, two cycles of them geuecally meet in 
one calyx, the lees numerous thin lepta belonging to the third cycle. The depressions 
aepaiating the oaliealar langea are moderatelj wide, but latiier shallow, and the 
eeptal costa? when erossinj^ tliem considerably decrease in stron^th. The distance 
of the centre of one calyx from the next in the same serie.'s varies from 10 to 
16 mm.« while tiiat ctf one calyx firom another in the next adjoining row varies from 
about U to 86 aun, 

Localtttf. — Odinm, in a brown caloavraos sandstone* 

Formation. — Ootatoor group. 

4. L&TnfiEAin>RA diteiiiiupta, StoUetka. PI Tm, Fig. 6. 

Jjedim. eoraUum irregulariter expatuum, te»ue, tupra undulate cuncexiusculum ; 
eafyeibiit 4 orf 5 ma>. iotUt A» aerkbua varig toHk, ampe imterrt^pHtf ImfafariBw, 

ditposilis, satis prafitudU, jugit cofflMNMMS concexiMcutit, 2 ad 3 mm. latit, teparatit, 
teptia in tribua cyclia dispotitia, ctfclo tertio imperfecta, denae granuloaia, lateralUer 
^inulatis, octo ad decern cceleria multo fortioribua ; cohimeUa obsoleta. 

The coralium is rather tltiu, irregularly expanded, with the calyces very irregu- 
kily distributed, cnfy ikom 4 to 6 mm. wide, three or four of them being oonflu^ 
ent in variously shaped twisted or curred depressions, separated by elevated ridges, 
orer which the oostss pass without intetruptifm. There are from 20 to 40 septa in 
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one etifx, of which 8 or 10 axe muoh stronger than the rest; hnt all are yery 
Henadj gianolar on ibeir upper edgei. In the lengtbeaed eeliewlar Talleij* about 
15 to 20 !;cpta nrn cmmted in » length of 10 mm., but tlwM 9i the third cyole 
become almost obsolete. 

ZoeaUfy, — East of Parally* in a brownish caloareous aandstonA. 

,7bnMlj(Mi.^Ootatoor gronp* 

6. LATTlLSAimitA ( ? M.EATIDRA8TREA) CO?TCENTRICA, RetU$. PI. IX, Tig. 1. 

ISil. L. eoHmtlrim, Reuia, l>euk>cli. AkuL, W ico, ilnlb. Kkttc, VII, p. 107, (I. srii, fig. L 
IWr. «iBd^M.AdwMdfaidHun%Hnt]li«.4MCIoialL|II,p.5«. 

ZoKm. eonrfbiM <K«f>nMM(M» tome, Irtv^'afartf^ aqmmmms tit^ nuHMjni 

8triato-coatellatum, nvpra undnhtlum ; raJi/rihua parris, pr^fitndis, circ. (res mm. 
lafh, plurimia in seriebm varie iortis acepeque interruptU, — plerumque concentriee-^ 
disj)oaitU ac confluentUbmtt jvgit aeutiutcule anguUUu communit, CfUyeum latUudiue, 
teptwuHts wplwMiiMrMu, fir« Agnafa'tet, eoi^in-iim gr«mikM$, einUer ir^m trnku 
mUUmeM longiiudinem «eetgftmHbtmt ee^mmeUa panot ipongiottu 

An irregolaily,- mostly in thin layers,- expanded species, with an undulating 
upper surface. Tlio calyces arc small and mostly united iu variously twisted, often 
interrupted, and more or less coQooatrically arranged depressions of three or four 
mm. in width. The ridges which separate them are about equally broad and rather 
sharply angnlar. The 8cpta are vesy numerous, tliree to one mm. distant, and finely 
prranular. At irregular distances some of the ridges become oocssiQnally mnch 
stronger. 

M.'Sdwards and Haime (loe. dt.) draw attention to the Tsiy dose resem- 
blance of the present species toX. atoetwM; the fonaer only appears to differ from 
the latter by tlic more or lo«s pronounced coooentric arrangement of the calioular 
valleys, and especially by tbiuner septa. 

Both spedes liave piobablj to be tefened to Muandrattrw, fAioh belongs 
to tiie FAm>^, a family placed by M. -Edwards intermediate between the 
IXTBOpnyiiTyM nnd tlic .fsrnrrx.K. 

Localilif. — Nortb-east of Odium, in a brownish limestoue ; rare. 

.Fbrmaftbo. — Ootatoor group, (upper beds). 

Ecuss described the species from the Gosau beds near Piesting in Lower 
Austria, and I have collected specimens of the same in the Edelbacb-graben of the 
Gosau volley itself. One of the latter prored on comparison perfectljr identical 
With the Indian foasil, 
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Fom n,j,—TUA MSA S TREID. E. 

Prof, Rcu89 suggested* the separation of tliis laouly from the true AsmsiBjg, 
parHoiilarlj KfeRing to it fthe two genem 2%aimM»<rm> and Dimorpktirirea, Both 
have n compound corallum wiVtk extra calicular gemmation, but the calyces are oon- 
fluent >vitli tlieir sopto-costa?, and internally the s*^pta arc a( regular distiincos connect- 
ed by transverse lamella), wliich have a far greater resouiblauce to the syuapliculai 
of the Fvmnt^ than to the dtoepinaents of the AarutOM, and thus tiie pfcaent 
Ihmily may be regarded as a conntcting link between the two last named onea. 

Keuss adds (1. cit., p. 24,) a new genus Fgettdastfca, witb the type species Pa. 
columnarU from tertiary beds in Styria ; and, I tbiuk, the genus C'omoaerU, which 
haa yvy dutinet •ynaptionla^ might be added. Fromentel i^ipeaxB to tdut to the 
present family under the name ' Oomo»M»kntf on p. 160 of FaL Fran^ tetr. oret., 
vol. viii, 1863. 

I hare to report firom South India upon four species of Thamuatirea, one of 
JHmorphMimi, and ooie of Como§eri§. 

XIX. Gcniw.— TKAMNASTREA, Leaauvaffe, 1823. 
Hill. Ibt dti Oonli., toI. ii, p. 53S. 

Corallmn rvej TariaUe in form and aixe, (^ohnlar, comSA, or with the upper 

surface flattcn(!d, or forming branched stems, on which the gemmation u Rubmar- 
sjinal. The calyces are superficial, connected in all directions with each other by 
their septal costoi ; their centres ore, howover, distinct, with a more or loss well 
derelqped eolnmdhk; they are imgoMy distrihuted over the entire snrfiMe. The 
septa and costtD are granulated laterally, and very varinblc in number. 

The species are all fossil, extending from tiie mesozoic into the kainozoic epoch, 
though Tery much decreasing in number in the latter. There exists a remarkably 
great similarity between the different Bpeoies* and as tlie sise and form of the 
calyces often vary on (lifTerent portions of one and the same corallum, the precise 
defiuhion of the species is accompanied with no small amount of difUculiy, or 
rather uncertainty. This may bo gathered from the £act that the authors of the 
Wet Nat. des Oarslliaives leib^ abovt 80 doubtful species, whidi had in fbrmer 
years been established by tliemsfh es. 

I hnv(> to notice from South India five species. Unfortunately the materials 
are such, that although the specific diatineHui oaonot he questioned, I am unable 
to pnmoonoe sny of than as identieal wil^ fixmeily desoribed spedes. 

1. Thamnastkka. HiEEooLi'pniCA, Utoliczka. PI. VIII, Fi£». 5. 

Tkanma^. eoralkm phu mbume regularUer or^etOare, supra fere planum^ 
couoexiunmlum, os^stftM MUMMroMS irregtitaiHter ditpoaUit, imprettkt eerSM 
per^pheriOM eoneenlrice approximalis, 3 ad 5 mm. laiis, atqm 1 ad VH mm. 
• Unludi. AlMd., Wien, Math. Nkt. Kluie, vol. ziiii, 1801, p. tH. 

I. • ( 178 ) 
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inler se dUtantibus ; septis 21 ad 80 crMsiuscnUs, in tribut cjfclu dispoaUi*, nonitUH' 
quam cyclo quarto imperfecto; edkimtUa »poii{fiosa ; OOtHt lateratittr dettm 
toHtf reetiuMulU sett modiee umMtUit. 

The oorollmn is largely orbioubv, with an almost flat, upper, and a modoraiely 

convex lower surface, ThA calyces are quite irrof^ilarly distributed, only to\«-ards 
the periphery they beeonie somewhat concent rically conflueut. Each has n hreadth 
of about 3 to 5 mm., and the ceuires uf the ailjoiiiiug ones arc butwevn 7-10 mm. 
disfamt, except when an interpolation of younger calyces takes place, in which ease 
they arc closer to each other. There are slight depiressions to be observed between 
the calyces. Que of the peculiarities of the present sjiecies is, that tlie septal 
oostie contiuue rather straight, or slightly uuduhitiug, from ouc ciilyx to the other. 
Theie aie, as a rale, three complete cycles of septa, but somt^jmes tiieir nnmbor 
rises to 30, so that a few sejita of the fourth cyclo begin to appear ; genenlly only 
12-Io of thctu extend to the columella, which is distinctly spongioae^ somewhat 
elevated in the centre. 

The Bpedes is doaely allied to Tk. thi^pien$, Mich., (3%. eonfiua, Benss), but 
difflen from it by the absence of the pecnliar regularity in the eosto; exteudiug in 
a concentric (Urection from one calyx to the other, a obaiaoter whiob always 
apx'^-'i^i^ 1*^ marked in the Eur«;peuu fossil. 

ZoeaiiHet. — ^Nortfa'oafltof Kauray, in a brown limestone, and east of FiDxally, 
in a pinkish* conglomeratic and sandy limestone; not common. 

J<bniM^iiMi.«-OotatoQr group. 

8. TcAmrAramiA. BSivma, SOotiasia. Fl. IX, Vigs. S— 8. 

TkamMut. coralhm affarici/orme, supra conwxhtteutum, bretiter pedieetto' 
turn, bad 0t irregtfhri tettile, epiUiecd tenui indutum, infra epitteam imuUtr 
costcUidtim, coftulis granutiferia ; cali/cibiis irrcgularitcr diapositia, majoribus ft{(/ue 
mitioribua intermijctis, concaviutculia, acepe aubrotuadatitt drcUer 5 mm. laliai 
aepUt M tribiu i^tUt dUgporiHs, qfdo ierfio tape mpet^^eh, dtndeeim W 0DlMM«ilsM 
epongiomm ^ieneie, eteteria brevhribua; interapatiia catyeum modiee tflseolw, eotHe 
nomtunquam eiA-4)btoteH$ inttmefk; eoUmella medio eoUdatOf tietalm. 

A. small, shortly Jiedunonlated s|X!cios, sessile by a broad irregular base. The 
cpithoca is very thin, and the surface below it marked u ith i,'rauular rather thin, 
more or less confluent or brauchiug ribs. The upi)cr surface is convex; the 
calyces inegnlarly armnged, about 5 mm. in diameter, and from 8 to 8 mm. 

distil lit, measured from the centre of one calyx to the other. There are three 
eyelcs of septa present, but the third cycle is often incomplete, and [jenerally ouly 
the older twelve septa extend to the columella ; they appci^ to have their inner 
(174) 
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eud somewhat thickened and couflucat with the colutueiia, which in ccutml, solid, 
and modentely derated. The ooate are thinner wben croning tbe elevated inter* 
spaces between the calyces, tlie mnxal mass being lather BtKni§^ developed: 

Lorolitij. — Ninnyoor, in n M-hitiflh limestone. 
Formalion. — Arrialoor group. 

8. THAXKAniXA OKASSA, SMiatia. PI. IX, Kg. 4 

^lamiuut. coralhm erastum, irregulariterexpantum, tupra undulate plauatum; 
eafye&u$ irregutariter dispoaitia, 2 adZ mm. latis, atque b ad 1 mm. distaniibut ; 

tej)(i8 (euii'ihii.i, (jrannlnlis, Intemliter deitsr sp'tiiulat'ts, in tribus eyclis pcrfecth dis- 
poiilis, ti« ud primum aique gecuudum cyclum pertmeutibua usque ad columellam 
tpou^Mum «t parvam txUutk, etrterit multo hr«9ioHbu$, 

Only a fingment of the ooiallnin of ttis species has heen etamined, and judging 
from this, the specimen appears to bare been unusually large* nndnlately flattened 

above, convex below, find assuming a tbicTvnr of nlinut TOO mm. Tlic calyces aro 
irregiilarly disposed, of small size, and connected by easily curved, thin, granular, 
oostak !nia tepla are mttaUy disposed in three complete cycles ; only rarely there 
ate a few of a fourth i^de present ; those of the first and second cycle extend to 
the eolumclla, the others are shorter, and all arc Iat<'rr\lly densely spinulated. The 
septoKiosttc are generally arranged in six radiating bundles. 

XoeaKffy. — Odium, in hcown earthy limestome. 

IbrNM^ofk^-Ootatoor groap. 

4. Thamnastbba PDliLATA, Stolicska. PI. IX, Fig. 5. 

Thamnast. corallum drprenmnn, trnuf irretjttlariler discoidale, supra plane con-, 
vexiuseulum, infra concaciuscuiiim ; calycdjnt irrcgulariter dUpoHiie, 2'5 ad 3 unii. 
loMf , apprmeimaH», tepH$ tUitimier gramHaHt, in Mbm qfclk dt^fotUkt efde UrHo 
sape imperfccto, cosiit brevibut, regione coatali pamtoflmatOf Mms mtuvUtatU 
dMinetas columelln sponyiosa, medio aenaim elecata. 

A small speei<-s, closely resembling Th. fcnuissimo* Jlilue-Ed wards uiul 
Haime, but the corallum is depressed, instead of globular, and the inter-caUcular 
■paces are, like flie oolnmella, e(m8pioooudy elevated, while the calyces themselves 
arc somewhat concave and comiiaratively rather wide, roundly polygonal. There 
are in both species tlircc cych*s of septa, but the third cycle is usually ineoni))lete ; 
all septa are rather coarsely granular, and only those of the two first cycles extend 
to the spongioee columella. 

Locality. — East of Family, in a ooarse canglomeiatio sa&dstoiie. 

Jbrwo/iwi.— Ootatoor group. 

• CMnp. BaWM in Gtinita'i ' £I1mIMc4«|* in SMbMS,' 1S71, y. <1, ^ figs I-S. 
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5. Tbaxhasibsa. zmcTk, SMkgha. PL TX, Fig. 6, and PL X, Kg. 1. 

Thamnatt. eoraUum ofionve eimeideim, baH anguiMtt m$i ktHtumla qfflxm, 
epUhted craata, concentrice diatanler mgoM, in nigis atgueprope marginem aiipe- 

rioretn costis granuliferis nof<il<i, indnfum, si'pr<t leriler conrr.rlitsrnlum ; cahjcihm 
duobut, vel pluribm, paulo mujoribua aerie unica miitorum plua miuuace con- 
fiumUmm pnpe per^kerkm tUa efremiuUflitt titea eotto-muraU »aiit dkHmebt 
§eparatii, paitliaper concaviuaculia, mt^oeibtt* rokmdait pefygonia, 6 ad 7 mm. latia, 
cum aepiia in qttaluor cyclu diapoailia, cyclo quarto imperfecto, alteris vihioribm 
aepiis in duobua aut tribua egeUa diapoaitia, cyclo iertio imperfecto ; aepiia omnim 
taieraUter tram grmtulaiU. 

This speoies is in some vespeets intermediate between Dimorphartrea asd 

SlUaunaatrea, as there are some calyces enlarged in the centre, regularly surrounded 
by a Borics of smaller ones ; the cfntral ones liave also a largrr number of septa 
Uian the row of smaller ones, but on account of the greater number of central 
ealyces, the Bpt cics is, I think, more correctly referable to TkaHuuutrga than 
to J)morphaatrea. Whether this distriljution is a merely accidental occurrence, 
cnnnot be for tlic pres{>nt asc<'rtain<Ml, iH'rause only two specimens exLst in the 
collection, and theae are uut very perfectly preserved, except on the sections. 
The cwallnm was eridently sessile, witli * tolenibly biroad base, and is eovered iritk 
a well developed, thick opltheca, marked at some distanees irath eonocntric rugoaitiesb 
on which, as well as near the upper edtje, rather coarsely trranxdar, equal ribs arc to 
be observed. The septo-custal murail is well derclopcd. The columella is distinctly 
papillose or spongiose in all calyces. 

Locality. — Odium, in almnnieaithj linMstonei veiyiare. 

Formation. — Ootatoor group. 



Corallum of modenite size, compound, externally covered with an epithcca; 
calyces confluent, connected by a rudimentary costo-raural thcca; the uu diun one 
is tiie largest, the others arranged in more or less regular concentric series ; cost^e 
generally dongaied and, like the septa, ssimted, and laieialfy granular; oolumdla 
spongiose or papillose. 

The genus differs from the previous one simply by the anrangement of the 
oalycea, of wbioli a single central one is the largest. 

Speeies of Dimorfluuirm are at ineaant only known ftmn ovetaoeona and ter* 
tiaiy depoBits; they are, howerer, mnoh leas numerous than the llumaattrtw. 



ZX. <7miw.— DIM0KPHA8TBBA. dFOrUgng, 1860. 
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DmaumuttXEk yAXBUi&i]% 8Mie$ia. FL 'Big. 8. 
JHmoi^kut, eoraGhMi tale hntUsr^ n wi t toni ^lUai «nMMfa^ — ft -tegy gfa 

magno eenlrali nrplia in qualuor njclis perfectis dhposith iiisfrurfo, gpptia ad primttm 
€Uqiie secundum q/elum pertMentibm usque ad columetlam extemu ; calycUme mino- 
riiug Ml terieiuB daobm 0oi u atMri» 9tA-margimt^at duposUie, phm mintteve dis- 
Hnaler eoi^k u i U ffl t u, etpHa At ir&u§ egelit dispoMU imbmeUi; tepUt ommM* 

tenuibus, granulatia, hlrm'ifi'v rrnss!u.<>ri,le apinuloHtt theea eO§IO- m i a rtM /en 0Al0> 

Ma; columella granulone minuteque pupilUua, 

The figured spccirnon is the only one exnraincd. It is obvprsoly shortly and 
broadly ooaoid, with a very narrow 8u)>-pcdiccUate base for a place of attaclimcati the 
epUieoa on the lomc tide It modentely thin, with few oonoentrio swdlingi and Mme 
abork ribs near the upper edge. Tlu' ui)|)cr side is fluttenfHl, with a largo cal,yzm 
the centre and two concentric rows of suuilk-r oul-s alou^' the periphery. The cen- 
tral calyx has four complete cycles of septa, and Im a diameter of about 7 Dim. i the 
olhar modi smaller calyces generally possess only three eydee, sometimes there sze 
ft few septa of the fimrth noticeable. The costte arc well developed, and, like their 
continuations, rather coarsely laterally spinulose, but the mural theca is almost 
entirely wanting. The columella consists of numerous thin, somewhat twisted 

X0iMJt^.i— East of Foodoor, in » hcowidsh, sandy limestone ; apparently ytxj 

lara. 

AfMe^tdn.'— Ootatoor group. 

XXL Omw.— 0OMO8BBIS. CM^, 1849. 
Milas>Bdwards Haim^ EBit. Nst dtt Conll, iii, p. m. 

The eonlla are comp0Kite» generally shortly sub-pedvnonlBte and mosdy 

irregularly expanded, below covered with an epitheca, above cxhihititiLr nninorous 
confluent calyces, with granulated and laterally strongly denticulated septa, and 
ft tadimantaij oolnmellft; they are separated by angularly (elevated conltased ridges. 

Until ft short time ago OomoterU was merely known from a few juiassio 
species. Recently two tertiary species, (C oHrnmns and conferta), were described 
by Prof. A. t. Beuss firom Northern Italy. The discovery of a member of the genus 
in the flKetaoaont deposits of South India is. tiurafore. partioulady Intflresting, 
beeause it proves its existenoe in the time intermediate between (]ie two formations 
alluded to. 
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CowMSMi Oldwmuxa, SMkzha. IL Z, 1%. 8. 



Oomoa. ecraltim fcwe, irregulariier Mh-rotundate esepUumimit, mipfm mm- 

vexituculum, califcibut numerosU, parcU, plerumque uniaerialibus, aed irregulariier 
ditpontis, jugU modice elevatia, angulatia et irregulariier conjluenlibiu aeparatit 
imtmctum; $eptit oraa»ia, tub^qualibut, ffra»tUaiit, lateraliterque apinulali«, in 
Mbtu cytfJii «KqMiM», cgeh ierth M^ m im ki^peifMlo, on mkk id m ed k m ««mm> 
attenuatis a (que inter te pUi$ minrn vf dittimcter Mn^htentSbm: edbmelUtparvamd 
tUttincter spongioaa. 

This species has a remarkably close rescmhlanco to the jura«sic C, irradiam, 
the* oorallttm bmng irregularly ovately expanded, slightly conTdX above, and rory 
shortly pedunculate ImIow. The single specimen as yet known has sairccly any 
traces of the opitheca preserved ; it is only indicated by irrci^ularly concent ric ^wnl- 
liags, and the entire surface shows instead a radiating striation. The ridges on the 
npper aide aie miher sharply angular, moderately eleratod, and quite irregnlarlj hut 
rather closely confluent. The calyces situated in the depressions are uniserial, 
small, \Tith a small and distinctly spougiosc columella. There are three cycles of 
septa, those of the last being very often incomplete, their total number varying from 
16 to 24; fbey dillkur only slightly in steength and an xather coarsely granular. 
Boih tile oalyoea and ridgea aie almost equally numeroualy diatiibutad oTier the 
entire upper surface. 

iMsalUy. — ^iorth-west of Moraviatoor, in a brown limesiloue; only the figured 
spedmea has as yet been foand, 

FormatUm. — Ootatoor group. 

Family,— OYCLOSBBID^. 
Promentel, Bd. tasof. tnr. crat., viii, 1867, p. SSS. 
The CTOUMBBiD.a include simple ooralla, ooveied vith an epilheoa* the ooste 

on it being granular, branching and often anastomosing; the septa aie numerous, 
thin, sub-equal, granular or dentate, and connected by synaptieiila?. 

Fromentcl (1. dt., p. 325,) distinguished fourteen genera, out of which only 



two ooenr in South India, l%990»erk being represented by one and CjfeMUet by 
four species. 



Corallum more or leas regularly turbinate, pediodlata^ wauSIa, provided with 

a well developed cpitheca ; caljTC flat or moderately convex, impressed in the centre ; 
septa very numerous, equal or sub-equal, thin, serrated or dentatcd at their upper 
edges, s om et im ea anastomosing, meeting in the centre of the calyx without forming 
a columella. 



XXn. O^nw.— THBOOBEBISk Rometitett 180ft. 
Comp. Fil. Prtny. tm. eret, 1S70, torn, viii, S67. 



( W8 ) 




07 SOUTHERN INDLL 



41! 



This genus was nomtly cstaUidied fiiroertsm liaasio ipeoies, wliieb, in «d«RMl 

tppenrance, closely resemble Leptophyllia, but differ from it by the presence of a 
well marked epithcca, and bj their synaptioulas. One species £rom South India 
appeals to be nfisnUe to It is pcofaaUe that soma of the species witiioat 
oolnmella, deeoiibed as abenant Ibnos of 2WwAM«rj»p will have to he nfenedto the 
pmaent geiMu. 

THBOoann AflAuonrA, SMkOtm. PL ZI, 1%. 1. 

2V0et. eonrltiMi imgfdariUr iigarie^bmet imUer peHeelMim, eafyM mpr4 
«Nrf» » fef#— » epithecd cone e n M o $ rn go ao- ^M aia t oaigegpiane eonceximctdo, mtHo 
ftmlo impretao, aepti$ tenuUtimU, numerotutimis, aqualibut, acute denticuUttis. 

The short stem of the single speoimen is onljr partially preserved, but on the 
lower aide of the expanded portion the eonoentrically rugose cpitheoa is well dere- 
U^ed. TheeaIyziaof»ioiMwbatirngalar,elaii|jately orate ahqpa»di|^^ 
ahore and imprfss{?d in the centre. TIktc is no trace of a coluinelLi. The septa 
are very numerous, apparently almost equally tliin throughout and linely denticulate 
at their upper edges; they all somewhat ounre towards the peripheiy, and aaaslo- 
moea, a dreumstance whioh ia pcobaUy cfefefly due to a slif^ify inegnlar giovth of 
the corallum, and a somewhat unequal dcTelopmenf of the cpitheea. 

Localily. — Near Odium, in a nodular earthy limestone ; only the figured speoi- 
men has as yet been fimnd. 

fbfuiaftoo. — OotatoOT group. 

ZXni. (Ttfmif.— OTOLOLETES, LamtKrOe, 1801. 
CoM^. Prom«at«l, VtL FInuif. teir. oci,, torn, ySk, f. UO. 
ConUnm droidar, ovate oar snlMrrate, upper smftoe hemispheirioal, or more 

OV leas flattened, septa very numerous, equal or unequal, radiatin<^ from a central 
gioove or fossula, in which they meet somewhat irregularly, but do not form a 
•epaiate oolumella ; baia fttt or oottflaTe^ with fgaamaSi^ m tidn, rarely thickened, 
mnial sciennohynsi, oovered by a oonoentriealfy Added efitheoa. 

This genus is as yet only known in a fossil stnte, and by far the largest number 
of species occurs in cretaceous deposits, f romentel distinguishes a few groups of 
the genus, in order to Ihcilitate tiie cktenninatioii of the diffarent fbrms ; with the 
few species^ which occur in South India befim os^ it is, however, not desiiBbile to 
eodar^e on this subject of detailed study. 

jBefare noticing the four species presently to be described, I have to draw atten- 
tion to a ■pechnen of a O^tMUett w thoroughly imbedded in a btownbh limestone 
from near Oolatoor that it is impossible to extricate it from the loek. Judging 
from external shape and the distribution of the septa, the specimen appears to be 
very closely allied to C. eUiptka, Lam., but better specimens are necessary to insure 
a good ohaiaeteristic of the species, or its identifloation with one already known. 

( W» ) 
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1. Oxeunjstt ooxoidba, SMietha, FL Z, Figa. 4—6. 

Cife. eoraUtm owOum, eonoideo elevahtm, eraamm, apfae oMmw areuoto ; 

la^tcida, modice profunda, dimidium diametri maj'orig paulo sitperante ; later^n 
convexiuficiilc dcclicibug ; aeptia numeroH'xximis, mh-granulatiji, sub-cequalibtu, tepiimo 
quoque gepto plerutaque /orliore ; bati in Juniore modice concava, in adulto fere 
pkmOf UHl§aiat eomeetiMoe ^tkaticr ptteoaa, meih paulo AMriArfa, penphertm 
Mmv deeUoi ntqueradiatim Uriaia^ peripheria |pM atmie am g i datA . 

AlCboagh merely knowii fSram the two tpednieos flgmed, these an mft- 

ciently well presen-cd to chriractcrizo the species. It is somewhat nllied to Cyclo- 
lites conica and C u/idultit/i, but difTcrs from both by the srcnt lonsth of the 
central groove or fossula, which is rather broad and comparatively slmllow, des- 
cending on either tide ct the longitndinal azia. The lidee ue modecatoly ooavez. 
Hw Mpta doee together, not Teiy flne^ and nearly equal ; in most places each seventh 
or occasionally ciphfh soptum appears to bp somewhat thickor than tlio iiitcrrru'diatf? 
ones. Tlio original edge of the septa has only partiallj been observed, but ihey uU 
appear to he rather ihaiply» though not densely, gramilar. The haae i» eanoave in 
the smaller, neady flat in the lar^^'er sprcinion, with a central thickened boss; the 
epithcca is thiek, ooncontrically fuldoil, and tnwrirds the periphery marked with 
radiating strise. The periplicrical edge itscU in sharp. 

XocoU^.— Near Valnda^ ; two specimens in a whitish sandstone. . 

ArBHiljofi.—Anialooir groups 

2. OTOtOLRBS VAOATA, StoUeglta, 71. X, Figs. 6—9. 

Cjfel. coral lum ovatum pel rolundate ovalum, modice elevatum, lateribut coh- 
tgirimetUU; yhstttla eeiUraU, taiit prt^fkuda^ in UmgiM^ dUnUUum dkmeiri nuffo- 
rt$ €fquante{ teptig moderate craatia, numeroMtimui, lat dialanler granulatis, quuqne 

quarto seplo out qniii/o aUrris ititerp<ii>itis tenuioribua fortiori ; bafti cftncuriu-irnlii, 
tub-lcevigata, theca muraii lenui, dialanter eottceutrice tulcata, alque peripheriam 
vemu radiatim ttrMala. 

Diuu. m>j. •ixn-imiDit muimi 2i, dUiu. min. 216. kit. H mm. 

The corallum is ovate or roundly ovate, with a nearly flat, but more {generally 
somewhat concave base. The upper part is moderately elevated, with convex 
sides, and a oentrally sitnated fossola, equaling in length half the longer diameter 
of the oorallnm. The septa are very nimierous, and each fourth or fifth is 

stronger than the intomjp<Uate ones, which at^iu differ in strength ; they are all 
somewhat distantly and not strongly granular, 'the base is radiately striated towards 
the periphery. 
( MO ) 
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Tills species bears a close resemblance to C. tpitiosa, Eromcntcl, (Pol. Frany. 
terr. oret., viii, p. 312, pi. 60, fig. 3), which diffen from Hba Indian fossil by more 
densely spiuulated scipta and a muc-h shorter fossula. 

Zocnli(iei>. — Noar Vrrafrlioor* and Valiuinyiir, in pale ooloiued aandatone ; neftf 
Suderampet, in bluish saudstouc ; not uuooiiuiion. 

AfMM/iow.— Airialoor group. 

8. CrouHJrae miiMBXTOU, (Ibr^). IL X, Vige. 10—13. 

ItM, Jbuffa JKamml M a, Torbw,Th—. Owl. Sofc, h m A , vM, f. IW, jL If ■ IL 

Un. C^Uuri* ^ , UllMwmtiB aad Kaimt, km. tmr. ydmoi., ^ W, m* Hfat iM 

CiinL,{ii,p.M. 

Unk QfMUmJ tta m intn m , mgmi JwrnnM, Pad. Tnaf . tar. a«t, viii, f. Ml, |L Mt . I. 

Cy(^/. coraUutii ctrcuUtre rrf Kuh-rntnndnm, fifmisphericum, lali'rihtm raJdf ran- 
vexu i fiistula dimidio diametri breciorc, modice profunda, cenlrali ; aepiis ttumerO' 
KMi m it atque exiHtrimii, tepto qaoque quinto vel texto paulum fortiore, omnM^ 
grmi^aitt leierttlUerqiu wftiHuhm ; bad MjptejMM eoncina, ran fire pkmn, 
0OIIMMMM eramplieala, theca muraU tolida e< «raMa, raHaiim ebtetete alriolata. 

Diam. upecuiums toftximi 23 ; nit. 1 1 tmn. 

This h a species with extremely thiu septa, which on a well preserved surface 
Msrcely vary in etimgUi. This ohafaoter eomhined with fbe ahorter <SoieiilB» and a. 

more regularly hemispherical sliapt;, readily separates it from the previous species, in 
which also the mural theca at the base of the coiaHum is much thinner than it 
is iu Jllamenloaa, although this last is generally the smaller species. 

ZoewK^r.— Near Valudayur, in a gref. ifaw-gtained aandatone; anncently 
oonmon. 

Fotnuttioa. — ^Aimloor group. 

d.. CxcLOLirBB tsKBoacvnt SMieska. PI. XI, Fig. 8. 

Cfjcl. coralliim orhicnlare, parruni, svprn conrc.rlutculutn, infra eonfariusculum ; 
fomula brevmima, sub-ovala, tali* profunda ; aeptia percratais, circiter 56, fortiori' 
hm MH* trvatortiifff atqfi« iemhribm tMemaiUibmt ttttUmter grotte mtb4iib8rmi^ttH»i 
had waeaoot tt^b^migaia. 

The single qpeoimen differs ao eawmtially fiom other apeeiea of <^fiiotfie», 

that, althouirli in a rather deficient state of proscn aiit^n, it can hardly be confounded 
with any other known form. The solidity of the corallum and the unusual strength 
of fbe aepta do not make it probaUe Hint the apedmem ia very young. The Ikiiaule 
ifl moderately oonoaTe, central, and somewhat orate in shape. There axe about 28 



• Oamf. Mem. Gwl. Sorr. oflBdte, ml iv, ^ Itt^wUNk failiib Mfati^ 4kt|Mii)gr «r OtlMAinoHr 
mn*, Mr. H. f . BUnfof 4 nCcn to tUi i|Miii oalir lh» auM of J Oa m m ik t a, Forbei. 
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ur 27 longer septa which origiaato in the fossula, and about as many shorter ones. 
In acme pboei a tliiid MiiM of itill thinner ohm bsgnu to appear, but ita aepte 
are, m a mle, not rery distiootly tnoMUe. The bus k ooncaTe and ^qjMaca to 
hare been imooth. 

An allied species was described by Fromontel (Fal. Fran9. tetr. oteLt torn, viii, 
p. 859, pi. 63, fig. 8,) from the Qault or Uppor Greensand deposita of Sainte Oroix 
under the name of 0. SaneUe'crucit ; it differs from the Indian form by having 
sonicwhnt fnwcr and more (Kiually atcong aqpt^ and a mush ffir M^li^ foaaulai almost 
only represented by a central pit. 

iMalitf. — ^Near Teroghoor, in a greyisli aaadatone. 

/bnaofioa.— Azrialoor gtoupw - 

MADUEFOKARIA PERFORATA. 

Family —MADRE]? OlilD^. 

Milne-Edwards and Ilaimc, in their Hist. N;it. dcs Coralliairos, vol. iii, p. 99, 
divide llie whole of the Anthozoa I'EllFOltATA into two families, the AlAD&woRiif^ 
and tbe TotttrajE. The finmer ia aab-divided in three aub-flunilies, the evkammixm, 
without independent coencnchyma, the MAi<ni.voni.\.i: and the TvaaisARiy.!:, with 
ooenenchymat but the former has the septa unequally, the latter equally developed. 

Ihia waSb-fyaaSif indodee, aooording to MilnOiBdwarda and Haime, aimple 

and complex forms, the sin^jln coralla bcintr without an cpithcca; the sei)ta are 
well dcTclopcd and distributed in six systems, the septa of the third and subsequent 
orders arc generally united by paus, or in a greater number among themadTBs; the 
columella is spongioie or granular, and the walls axe subcoetolated, grannlaftwli and 
perforated. 

The EL THAiiMix^ are represented in the South Indian cretaceous deposits by 
two species, apparently belonging to the typical genus Eujpsammia, which has, I 
think, aa yet only heen known from tntfaiy depoaita. 

XXIV. <?«»«*.— EUPSAMMIA, Milne-Edimrdt and naime, 1818. 

Corallum simple, sub-cylindrical or obconic, free, without any laltiral mural 
expansion; calyx ovate or rounded, and of moderate depth; septa rather thin, 
laterally granular, generally irregular, in fijnr or five oydlea, aometlmea with Indica* 
tions of a sixth one; oolumeUa well developed; ooatia unmerous, simple, extending 
the entire length of the oorallum from the baae^ composed of fine but somewhat 
irregular granules. 
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M.-£dward8 ami Haime refer Hve speoiflB to Eupaammia, all from tertiary 
itrata. l%e geniu is very dosely allied to Bakatoph^Uiat difEering from it by ito 
free, oflen slightly umbilicated base, and also genanlly by tlM aeptft of tbe last ibw 
oyclea being iiregularly united to eacb other. 



1. EuPSAliMIA VABIANS, Stoliczka. PI. XI, Figs. 3—7. 

Ew^)*. coralliim ohvrrKP cnnoiiJenvt, ciiViivlrnref) rlongntiim, boH anffmMltmt 
modice arcmtum, in atate atluUa ad mtervalla ^iiu miuume fortiter atqtia irregularitvr 
ttmtrwttum ; tkeoa nmraii ietn^ eoUia Mto^ea la^Moalkt aalsit mmlto ai^futtioriJtm 
ttporvtk, tImpliMut, vUe uitdiilati$, gramMt irr^mlari6u§ miimtt$^ eompoaiii$ i 
caJyce satis profuiulo, rotuii<htle ori'to, ejusdem eectlone orata ; scptis frniiiAsimis, in 
quiafiue cycii* diapotUit, iit ad primum atqite aecuadum cyclum pertinentibua cmteru 
firHaribim «t tbi^^Bdbimf itt ad iertium, qmrtum uc gafinAMn ord^tem pertiMiU^at, 
M ttUUikSiu tarkMUptape eolumelUm wtUi$, HpHt ad ordinea aequenlea pertinenti- 
hus midto tenutoribm atque MftojiMiUftii^ MMmMM^MMi poukt irregukuibiu i eoiumeUa 
lata, tenuUer apoagioaa. 

This is a very variable species as regards the shape of its corallum. A very 
young spGcimen (fig. 3) is regularly obrcrsoly corneal, with a poiutcd free base, the 
calyx was moderatdy ezoavated and roundly orate. Other speoimeas are more or 
less cylindrioiQy elongated and at distances irregularly contracted, but all are 
curved, and none of them show any place of basal attachment. The mural tbeca is 
always thin. The costse are nearly all equal, composed of fine granules oad se- 
parated by much Damnrar ftmovs ; they are almost straight. Of the larger sped' 
mens none showed the calyx exposi 1, and the septa are only traceable in a stction 
of the stem. Tlicrc arc live cycles of septa ; those of thi; lirst aud secoud cycle aro 
simple and somewhat thicker thau the others, but, on the whole, all may bo said to 
be fhin, and they are laterally finely granulated. All ilie other septa are rather ir- 
regular and somewhat undulating. Those nf tlie fourth and fifth order meet the third 
near the columella, but i^enerally at dilfiu-eut distances from it. The subsequent 
septa are sub-cqual, and mostly unite with those of the fourth and iifth cycles, as 
well as vith fhemselTes, about half -way between tlie oolamella and the peripherieal 
edge. The width of the columella very nearly equals one-fourth of that of the 
entire corallum ; it is very thinly spou^'iose. 

XoealUg. — North of Odium, in a whitish calcareous sandstone ; not common. 

Jbrsia^toa.— Ootatoor group. 
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2. "ExmuoaA. miiOTm, SMicdta. PL, XI, Figs. 8—0. 

JSbpt. nmnUnm vnene eoHotdewm^ 6aH mlimuiahm, lenie eurvatum, theea mvrali 
hiera$$ato faAtfom, eo§tatim, eoitia aguatiiitt, nOeit muUo tmffuiHoritiu ggtaratk, 

simplicihua, buIco qiioip'c clrcitrr f l ihiiit srrit hu» rirntiorum composito; »ep(is tenuisitimU, 
in gex q/clia dUpoaitia, nunlice cot{Jltt€tttibu8, cifclu ultimo imperfecto; tectione coralU 
rotundate Miptiea; eohtmella leiuuter tpongiwia, circUer quartam partem totm 
' dUuntMlaUi. 

1 hare only two latlier imperfect ^ecinMu tat ezaminatioii, tmt Ch^ appear 

to belon;» to a well marked and distinct species. The form is reversely coDoid with 
a roundly ovate section of tlie corallum, the perfeot calyx boa not been o1)servcd. 
The mural tbcca is of great thiokneaa, and Uie ooeta^ eaoih apparently com^joscd of 
about tfaxee series of granules, which are oomparatiTely hioader than in Stf$. 
variatu. There arc sis cycles of septa ]ireseut, but the last ia iniGOmplete; all 
are very ihin, undulating, but not very irregular. 

Loealitjf. — ^North of Odium, in a yellowish limestone. 

tbrmaiion, — Ootatoor group. 

The members of tiiis fiuuily are eharaeterised by their compound ooralla being 
entirely composed of a reticulated sdeienefayma ; the single individuums are directly 

connected by a sponj^iose mural tbeea or a porose cfrneucbyma, and are projMgated 
by au extra-calicular gemmation; septa small, but otherwise well developed ; viscenJ 
cavity with dissepimentB. bat ncTcr sab-divided by tabuhe. 

Species of this family are found both Cpssil and recent. Tbey are represented 
in South India by a single species, belonging' to M. -Edwards and Ilaime's* sub- 
division roMJTJSJi, in which the cocneuchyma is very slightly or not at all developed. 

XXV. CcHiw.— COSCINAll.EA, Mi/iie-Blicdnh and Il:ii>jir, 1818. 

Massive corolla of a dense tissue and without au epitheca ; calyces concave, 
with well developed septa and without pali, directly oonneoted with each other by 

the septal c'siu;. 

The type of this genus is C. ma'andrinn, Vhr., fC. liotttc, M. -Edwards and 
Haime), a recent species from thi; li.cd Sou. The authors of the Hist. JKat. des 
Comll. (loo. eit) «Aso refer to the same gemis Beuss' Foiitet mamiuttaU^ torn 
the Gosau deposits, and a Tciy closely allied, if not the same, speoes alao ooeuis in 
South India. 

t OnkMkaimi, Vi•ll,liilll.N■tnMMkrii,U54k^U0.rLI.fiBKS-10l 
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OoflonrAKAA. 9oi\f, uAMxaajtxk, JZew*. VL ZI, Fig. 10. 

The only flgwred apeebuMi trhibh appeMs to be lefenible to fhe Baropean 

species is a cast ; the corallum is jjloLose and sc!!sile hy a contracted base; the upper 
surface has some irregular impressions, and there is no trac« of an cpitheca. The 
calf CM am lomewhai ooneaT^ moatly one mm. wide, and directly connected by the 
MRatod leptal ooetn ; there an aboiii SO to S4 lepti^ of whidi, bowever, generally 
only eight reach to the centre, occupied hy a ih\n colmneiUA. The flgnie w yte e eato 
a portion of the surface enlarged seven diameters. 

I do not lee any essential diffeieiioe between the Lidian and the Gosaa foaaU, 
bnt aa the fonner ia mnely a md, the detendnation la aomeiriiat doaUibL 

LooalUy. — Odium, in a hmwn ItOMataaM. 

JbraMlNM. — Ootatoor group. 

■ADBSFOBABIA TABULATA. 

(to p. »). 

Of the four (or perhaps three) familif*;, distin^iishod in this sub-order 
by the authon of the Hist Nat. dea Corall. (toL iii, p. 22^), only that of the 

Ilui^,—XILLBPOBIDM 

ia rqmaented hf % tingle apeeiea. The ftinil^ is ehanoteriaed a laq;e derelop. 
meat of a oellolar or tabular coanenohyma. 

XXVI. Gent**.— HELIOPORA, Blainville, 1834. 

Massive coralla of a shortly csespitoae, tuberose, or lobate shape, with largely 
dereloped, thinly tubular ooaMnehyma, fiming tominally fine pores on the 
aurface, seporaied by somewhat raised papilkae giamilea; oalyoaa loond; septa 
very short, but distinct ; no columella. 

The genus merely differs by its very short septa from PolytremacU, in which 
they veaoli to near the oentie; it oeonia both veeent and Ibaail, bnt appears to be 
ono of the rarest corals. M.-Edwards and ITaime referred to it two species, 
R. Partachi and tnacroaloma, described as Polytremacit by Prof. Reuss from the 
Gosau deposits. Since then only very few speoiea have been noticed from the 
kabi wibi epooh. A angle spedea ooeon in the Oenomanien beds of Sontli India. 

HlLloroRA Edwakdsana, Slolicska. PI. XI, Fif^. 11. 

Helip. corallum globoavm, incrustatu, in lup^Jide irregulariter atque aparae 
tuberoaumaut tubtnammilUitum ; ealyeibua rottmdut unam mm, latia, in parlibua 
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seplii octodecim aiihcrqunUhun, brecusimia ; ccrnenchymate eonfertim mimtttqiu 
poroto, poris irregular iter diapotUitf grantUit fapUUmt teparatkt dreiter jMiifni 
partem unim mm. diutantibua. 

In its internal structure of the c<BDenchyraa and the eighteen very short !^pta, 
this eretaceons form u almost quite idemtksal wfth the reoent ipeoim, the type of 
the goTius n. ca-ndra* Grimm, bat the oalyoet are considerably liiger. The 

corallum has a few olitiiso pr()tu1)cninre8, on which the calyces are often very closr 
together, while in ihc ilatteued or concave interspacra the distance between them 
inereMes to 4> and 5 mm. 

Localiiy. — Eastof Eauray, in a brown limettone with ooane qiiarta*gMine; 
only the figured specimen has been found. 

Formation. — Ootatoor group. 



GbMSB&Ii XBXASXa SKUTBD FKOM TBB IXAM nASMMff OF THK SoUTH IllSZAlf 

oBsuoaova oobaza 

As I have already bad occasion to obsen'c in my iiit nidui torv iioto, tlic examina- 
tion of the corals from the crotnceous deposits in the Trichinop(jly and South Arcot 
districts proved no less interesting than that of the other classes of animals, both 
in a loolopcal as well as geological point of Tiew. 

The conditions of the deposits were not so quiet that we could expect to 
find auy of (he Alcyonaria or of the Malacodcrmata preserved, but the Srloroder- 
mata, or Madreporaria, are represented by fifty^scven speciee, namely, fitlty-three 
belonging to the- .drotMJ, three to the natmatJTJt and one to the TdtvinrA. With 
the exception of a single new generio iype, for which I proposed the name Placat- 
trea, uU the others belong to pvevioaily Icnown graera, but the minority of the 
species are new. 

Amraig the geBsni ilien are a few, like 0&mc»ert$ or Ripm m mia, wbioh bad 

not formerly been known to occur in cretaceous rocks ; a few others, like PUt^fOna- 
thus, Ptammmmilia, or Stelloria, belong to the rarest foesilst and some wers 
previously only imperfectly known. 

Looking at the whole &ana we see the reef-buflding AmmM, SmnrutM, and 
TtiAMSASTHhiiiM mufh exceeding the other familii s in numbers of species, as well 
as in frequency of occurrence of specimens. Coral reefs appear to have been of 
considerable extent, particularly along the old shores within the Ootatoor group ; in 
the two other groups they wave modi more looal. But still there an strong indica- 
tions that these local faunie have been niuoh richer than I have boom aUe to show 
from the compaxatively scanty materials in our collection. 

• Coirp H- U<miil.«riTrfiiLTnrfl)wbGLaM.,Wt*i.lIgft.»itlBwnh.KlMw.lSI4, 
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Tlw distribatkm of flw specks in fhe time dhrisions of the Soufh Indiaii cie- 
teoeoos d^podts irill be qnpamit hf u glanoe ak the aoeampujinj; tehle:— 
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It will be seen that out of the fifty-seTcn species forty-two are only known 
ftom fbe Ootetootf or lowest division, five from the Trichinopoly or middle, and nine 
from the Arrialoor or upper dividon, n^iile a tingle tpeoiea is oamnum to the two 

last. The faunas nrr, therefore, as well dcfinod as coulil 1)p expected, and (hey 
indicate the soundness of the prinoiples upon which the distinctions of these divi> 
sions have been liased. 

From our former researches we know that the Ootatoor beds we characteriaed 
as Cenomanicu by Xattlilus 8uh-l(rcig<Um^ Ammonites roatratm (tcI inflatm). Am, 
Botomagenm, naticularit and Mantelli, Acellana elongata^ Inoceramm labiatug, 
Sxoggra mA-tmiaiMa (vel eelmnfta), Gryphcea veMuUuOt TItrebratula depresta, 
and capillala, Cidaris ceticulosOt and many other foesQs. 

The Tricliinopoly beds have a ?ond numljcr of characteristic TuroniSUl fbssOs, 
anoh as Amm. peramplua, and A, QuudeloHjur, Turritella Nepluni, PMadomga 
etmdata, Eriphyla Untieukirit, Uodiola It/pica, Gryphaa dUwciana and earmaUtt 
Bkjfnchonella eompretta, etc. 

The Arrialoor group, wlnCli represents the Scnonien and Banicn of d'Orbigny, 
is distinguished by NauUlut danicua, Amm. Ootacoodentit, Scala »ub-turbinata, and 
$lriai<heotiaia, JNmosim aeiminata, Oryphma pe^euUrU, pet^inata and mgulaia, 
Exogyra hiclitiata, Ammitim membranaeeum, StuMa tecta, InoeervmiKa Oriaj^ 
Crania Ljnahergensia, Cidaris scepfrlfera, and many otlicrs of upper cretaceous 
type, as are, for instance, all the Ciiiopoda (or Hryozoa), recorded in a former 
number of this Tolnme. 

'When we look upon the coral fauna of the Ootatoor group, we meet with only 
one or two species identical with European forms, like Trochosmilia tuba. From., 
and others not satisfactorily determined, which have certain affinities common with 
soueqpeoies from the Gosan. The reason this soant% in identification lies in the 
fact, that there are comparatively only few corals known from Cenomanien beds in 
Europe^ and this fact makes, therefore, our Ootatoor coral fauna not only locally 
interesting^ hut geologically important for the study of this formation. The more 
stcOdag is it when we find that out erf the five species fran ttie Triehinopoty 
beds no less than three, Trochosmilia inflexa, Aslroccenia deeaphylla, and Tsaslrea 
morchrlla, occur in the Gosau and partly also in France, and in both localities 
the beds are referred to the Turonien. One of the species, A»t, deeaphtfUa, which 
has in Europe a groat geogr^ihiflal distribution in qnoe, indioates this by its being 
common to the Trichinopoly and Arrialoor groups. From the last named group 
there are no other identical species with European forms, but we have actually 
not much to go upon in the identification of the species of this group, because 
the older puUicBtions on this sulyeot axe hopelessly insuffldent. 
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DiscBim<nr or ▲ spboos or Snmon Axm wm or lynumnraiu rsov thi 
cneiAOioui BBFonn ov Boiheb Ixnu. 

8ul>-]diigd<»m AMOBPHOZOA OB FBOIIOZOA. 

This fiilli large dimion of the animal kingdom is represented in tlia eveteoeoaa 

deposits of the Trioliinopoly district of Southern India merely by two determin- 
able species, one Sponge and one roramiaifcr. Both arc fortunately refeiable to 
trdl known Bnrofean IbesiJs, Siphouia pir\fonnia, Qoldf., a very bfaaraotniitlo 
Owiomanien species, and Orbitoidea Foi^/tuit Duj., an equally characteristie Seno- 
nien speoios. The furmcr is found in our Ootntoor or lowest, the latter in the 
Amaloofj or uppermost, divuion, thus admirably supporting the new which we have 
talcai of the age of tlie ocetaoeoiui deponto of the Tkiohiaopolj and Booth Anot 
distriete.' 

Class, SPOXGIOZOA. 

The study of tliis class* has, within the last few yoara, been £»reatly extended 
through the elaborate researches of Dt. J. £. Gray, Bowerbauk, Kent, Elmer, 
Hnckel, O. Schmidt, and many others. The fossil species hare been wodced ont 
hy Ooldfuss, Bronn, Gcinitz, W. Dunkor, Baron Iloscn, etc. One of tho 
most complete and meet xeoent systems pntposed is that of 0. Schmidt* who 
divides the class into — 

1. — MJOuennuaiM, in which tiie silieious spieoltB are fenned after the tii* 
axial type. 

2. — HAiTSAitriyM. witli llio silirioiis spicuhr of uni-axial type. 

3. — LiimstD^, with a compound skeleton of apparently irreguUurly arranged 
8picnl», in part probably eslcaieons, in part tilieiouB. 

4. — CAietsroxoijKt with a calcareous skeleton. 

The only species obaerrod in South India belongs to the 

Group, LiTaiswJSf 

being a form of the 

GsMtt-SIPHONIA, Porft., 1811. 

It is ebaraefcerised by a duple or gemina], globular, pjiiftrm or even qrlin* 

drical body, with a central or suli-cciitral cylindrical cavity at the upper end ; from 
this cavity radiate in different directions thin canals, which terminate between small 
pone on the oater smfsce, the same having no e^theoa ; the specimens are gene- 
laU^ senile by a pednnde. 

The Sigkaitkt are chiefy knowm from flretaoeoas deposits. 

• Bsomtty thiir nlttioa to tka iirtWum ui tk* Cbliiitanta« tntaHj, k»f« Imb npntadlj {>ointp<] out. 
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Sif HOMIA. PlBlFOBJilS, Gol<j{f. PL XII, Figs. 1 — 2. 




bioadest near the upper end, which is depressedl; convex; a few protuberances on the 
peduncle indicate that it had been ramified towards the baae^ aomewhat as in 
* Miohelin*!* figow of a speoimem fiNNB Boimb. The dxctiinfeTCnoe at the upper 
side is roundly ovate, and the width of the cavity is nearly one-fourth of the longer 
diameter. The canals on the upper side are, as usually, thin and anastomosing, 
du^ening towards the periphery. Hie openings at the outer surface are ovat^ 
about one mm. hmg and ftom one-half to three quarter mm. hroad; Che finely 
porosc interspaces i^eneially heini* from one to one and a quarter mm., sometimes 
more, but transversely rarely exceeding two mm., while, when the surface is some- 
what worn off, the openings of the eanala beoome longitudinally oonflneiit, forming 
more or leas deep fdrrowi. 

The internal structure, as seen on a polished section, is qnitf irregularly inter- 
woven* rather largely cellular and traversed by the larger caaals, issuing from the 
axis. 

Two other Indian specimaiB aie shortly pedunculate, with a wide, irr^* 

larly rounded circumference near the upper convex surface. In one the width 
of the central cavity is about one-sixth, in the other only about one-eighth of the 
total diameter, which considerably exoeeds the height of the specimen. 

European specimens vary equally in form, as do those three found in India. 
Geinitz says, that they change from piriform to globular, pedunculated, or even to 
cylindrical shape, and that the base of the peduncle is cither single or ramified. 

I hare compared European specimens with our fossil, and their structure agrees 
perfiiotly. If we had to go merely by Qoldfuss' figures, his SlpKimia fiem, 
from near Guslar, on^rlit to bo united with the present species, but in comparing 
actual specimens from that locality, the inter-canalicular texture appears to be 
finer and denser than in pkybmit. It is, howenrer, just possible that this diflbrraee 
merely consists in a somewhat different preservation of the specimens. 

Xoca^t/y.-— Noirth<«a6t and north-west of Moraviatow, in a brownish sandy 
limestone. 

Formatum. — Ootatoor group. 

The species is, as already noticed, a characteristic fossil of the Ccnomanien or 
I^ofonwffensis hcAs in Saxony (lower Quadcrmarl and lower Pliencr), Bohemia, and 
almost throughout Fi-ance. The closely allied (if not identical) £nghsh species, 
8. XanifU, from the chalk is conaideNd as distinct on amount of its very long pedun^ 
«le^ hot this ia not aliowa in Mantell'at ori^nal figure. 

• Iconofp«ph, loophyt, 1810—47, p. 137, pi. ziziivlg.1. 
t QmL SutMi, p. l}9k (L ni, flg*- 19. SOi, U. 
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CIriss. P.IIIZOT'ODA on FORAMIXirERA. 

Like the Sponges the llityzopods arc a mere oi^anic fluid or Ti«x>se mass, with* 
out any special or pcnnanent organs, bat their little shells, sunple or oihaiahefed* 
compete in legolarity, exactness of proportion, boauty of form and of omuneni* 
ation \vith almost nnytliinj; rise vro know in t\io animal kiu'jdom. The names of 
Ehrcuberg, Scbultzc, Dujardin, Carpenter, and many others will for over renuua 
connected with the study of this daas. For the fossil fonos no one has graater 
merit than A. d'Orbigny and Prof. A. E. von Eeuss ; the latter author hatringin 
1S(J1 published* an elaborate rrodromus towards a natural system of the Fornmi- 
nifera, particularly with reference to the fos&il forms, of which no other naturalist 
has examined a lai^jer number. 

Frof. Y. Reuss difMee the entire class into two large divisions, according to 
the shell being: porous or not Of the next importanoe is considered the calcareous 
or silicious structure, etc. 

Car speoies belongs to the group with a porous shell, whkdi is trvrarsed by 
a complicjvted system of canals. 

Besides this siiii;lo detiM-niinablo species, I have only observed a few very im- 
perfect 8|}ecimeus uf a Motalia from the murly limestone of Chokanadapooram and 
one small, smooth Lagena fiwm the sandy beds at Yermsnoor, both belonging to the 
Anialoor group. 

Bevi^ I. ait.> p. 989. 
OtfiiM.— OBBHOIDEB, dPOt^Ign^, 1M7. 

Shell discoid or knticnlar, with sharpened margins* eomposed of a central 

simple layer of s[iirally or concentrically arranged cells, connected by canals with 
each otbcr, and suiieriiosed on both sides by sevend otlier layers of oells; outer 
surface more or less rough, granular, or tubercular and porous. 

The speoies of the genus are found from the oretaoeous epoch up to the pre- 
sent time. 

Obbisoidbs Faotasi, (D^'rmu). PL XII» Figs. 8— 
B««ss in SUmngib. Akad., Wiaii, Sbth. Nat. KImm, IMl, vol. iliv, pt i, p. 800, (oom sgm.). 
Shell discoidi varying ijrom four to eight mm. in diameter, and one to three 

in thickness, sharpened at the periphery, sometimes irrescularly bent ; on both sides 
equally convex, or nearly tlat on one of thera, sometimes with a prominent central 

• Sitt. Ak., Wieo, M»lb. K«t. Kla»>v, xliv, pt. i, p. 3M. ScMwly % volame of either Sitiuns.U;tichte or 
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boss. Surface more or less dutiuctly granular and sub-tubercular, tiucly porose. 
The ehamben in the middle layer afe OMUwntiioally ananged lonod a large noolear 
eeUi they are anastomosting with neighbouring chambers in the same aerie* 
as well as with those belonging to the previouR and subsequent circles ; tlics*- 
chambers ore squarish on the section, and tbeix thickness varies from one-tiitli to 
one-tenth of the total fhidmen. The oeUs in the saperimposed layen are ooiuU 
deiahlj smaller, depressed ; on a vertical aeotioik their ranges are perpendicular, or 
very nearly so, to the horizontal central layer, and their number varieH from four to 
twelve ; generally they are not equally numerous on the two sides. 

Prof. Beuis, who has deseribed the internal atmotare of this spedes in great 
detail, has not been able to observe the communication of the oeUa belonging to 
the same concentric srri< s. This connection is verj' clearly seen on two sections 
made of Indian specimens, and I have also oh^rved it on two other sections of 
Uaasiiicbt specimens ; it is esaotty the nme as observed by Carpenter in tertiaiy 
species of the genns. (Comp. Quart. Jour.Gcol. Soc., Lond.,18SO,Tol.Ti, p. S2, etc.). 

Localities. — NinnjooT, in white limestone; Chokanadapoonun, in a pinkish 
earthy limestone. 

Amoliofi.— Anialoor group. 

Orb. FaujMi is one of the most common Foraminifers in flio Scnonien beds at 
Maastricht ; it has also been foutul on the island Eugen, at Aachen* and various 
other places of Germany and Trance (Royan, Lanquais, etc.). 
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Note on tqe Abtquozoa xhd 8i>ukuvlozoa, uepbksbntbs in tue Soutu Indian 

omRAOBors obmwitc. 

Tbeae twu sub-kiugdoms are so very scantily represented in our collection that 
HiM MMOfoelj worth while to oiter into mf partleahr detalb on the snljeot 

However, in order to complete the account of the fossilE which liav*' as yet beea 
found in these deposits, I shall hricfly notice those species which have been 
described from Mossra. Kaye and Cuniiffe's ooUectioo, adding to these a few 
othen of which BpecimeoB have been procured during the ooune of the tumy. 



ATIRMES. 

If vrc exclude a few doubtful tubes which are to all appearance referable to 
the PuoLADAC£A, and others which belong to the FjuutxTio^, there are four species 
of Serpula and one of IXirupa repreaenied. The speeifle detenninatiain of fbew 
tubaa IB often very unsatis&otory, and though our materials are comparatirely not 
Twy Vatgi, thaj admit <^ a toleiably good definition of at least three different fotma. 



1. Sekpula riLiFOitMis, Soic. ri. XII, Fig. 6. 

Sowerbfi Trana. Geol. Soc., Lond., iv, p. 340, pi. 16, fig. i. 

Bcttsi^ BiSha. Xiaida^, pt. i, p% 2<L 

8. ttdttii, m jsrt» Ooldfu^ VHkmt Qvm., pi. 99, Sg. IS. 

Tlie tnbea are fonnd, smooth, generally half a millimeter thick, mrdy ineieaa- 

insr tn one mm., crrowing socinlly in large masses, o(nnposed of Tarioiuly twisted 
bundles of about 15 to 30 tubes in each. 

fbe ladiBn fhnn exactly agrees with Hie European m» in the ffann and ihioko 
neat of tnbea and manner of growth ; it can, I think, be fidrly considered aa 
identical with it. It was first well fiijured by Goldfuss as S. socwlU, under which 
name he included forms from devonien, Jurassic, and cretaceous beds. Sowerby 
proposed to restrict Goldfuaa* name to the jurasaie form, and named the upper 
GManaand one firom Blackdown ^S^. filiformit. It occurs almost throughout the 
upper cretaceous beds (Upper Grecnsand and Chalk, Cenomanien, Turonien, and 
Senomen, Quadersanstein and Plieaer) of England, Frauoe, Germany and Austria 
(Bohemia, Galkia, and tiie Banat). 

Ltealiiy, — Arrialoor, in light gNf aandatone. 

ibnna<t«i.— Ariialoor group. 
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2. SEBPTHJk. com/. GonuiALis, Schlotheim. PL XII, Pigs. 7 — 8- 
Comp. Goldf. P«tmf. Oerm.« p. 241, pi. 71, fig. 4^ 

Tubes round, smooth, Aaryitii,' in tliickncss from one to one and a half railli- 
meter, growing in short bundles, or in more o(»upaot masses rariously entangled 
hetwean eadh o^er, or miote lolitBiy, creeping on slidls and otiier tubstanoei. 

^Che Indiaa tpedeB does not appeal to exhibit any peraepUble diJEBmioe frotn 

the European one abovo rt forrod tn, but I liavo no specimens for comparison, 
and do not wish, therefore, to pronounce their absolute identity, because the mode 
of growth KHnswhat diifen from the ftnrm figured by Qoldfuss, althongb Schlo- 
theim lefero to oompoct masses. 

It is probable that Sowcrby's S. plexus from the Chalk also belonjrs to this 
spe^'ies (Comp. IMin. Conch., vi, p. 201, pi. 598, fig. 1) ; it certainly is not identical 
with ftliformia, as su^ested by Beuss (Bfihm. Ereide, pt. i, p. 20). 

Localiliet. — ^AirialoOT, in grey sandstones south of MuUoor, m whitish or 
yellowisli sniulstono. 

iormaiioH. — Arrialoor group. 

S. ffordktlk is an eztremdy eomnum tpeoies in flie Upper Flasaer and ]iaM> 
trieht beds, all tiurough Gemuu^, Northern Austria* and Fianoe. 

8. Snnxii. Oovs&rooBEHsn, StoUezka. FL ZII, Pigs. 0—10. 

Tubes simple, moderately bent, six to seven mm. thick, round, somewliat 
transversely rus^osoly s(riat<'il ; the thickness of tht" s<jlid test is one lo one and a 
tliird mm. The one cud is occasionally thickened by a circular swelling. The 
tubes xesemble those wldoh in the Ptener of fiohemia and Saxony are often 
quoted as Serpula ampkititeiui, Goldf., and some of which uo ihmlit belong to the 
Sf:nrrr.rr).f:, while others are refemblo to OaatrochiBHa and Xeredo. Tbef are of 
almost equal thickness throughout. 

ZoealUjf. — Ootatoor and west of Odium, in earthy limestone ; the speofas does 
not appear to be rare ; several ^peoimeas are in the ooUBoticm. 

Jbrma/<oN.— Ootatoor gnmp. 

4 Serpula ? haiiata, Forbt$, PL XII» Eg. II. 

DenhiiuM ? htiwadu.i, Forbes, Trans. Geol. Soc., Load., vH, p. pL XT, 1^. 8. 

Of this species, of wiiicli no specimen exists in our crillcotioii, I bare already 
observed (in Vol. II of the Pal. Indica, p. lirJi,) that the description and figure of the 
species aie based upon a longitudinally ribbed Serpula. Porbes' original is taken 
from a fiagmeut imbedded in a calcareous sandstone, which is wholly perfoiated with 
these annelido tubes; their shells are thick; eixienuiliy they tippear to haye fimr 



Digitized by Gopgle 



OF SOUTHERN INDIA. 



65 



loBgitadinal stnnewliat distant rfbt on one-half of the dnndt, five Mmewhat closer 

on the other. The external layer of the shell is more comjKict than the inner, which 
breaks ofT in thin lamcllcc. On the setHioa tlio lon*»itu(linal ribs are perfectly clearly 
traceable, but the shell is so thoroughly attached to the rock that it always 
learea only tiie oait viaflble aa aoon aa an atteaapt ia aaada to remove it 

I can only add an sp^ozunate figure of the outer aide and ai the aeetioin. 

ft. BixbctaP loveiasniA, Ibrie$, PL XIl^ Vig. 12. 
Tnmt. 0«oL 8m., Loud., m, p. 157, pi. six, Sg. 18. 

' D. legta cyttitdriaa, toviiNHMi, eoNMnMoe re^gulariter Hriata, ttrUt mmvNtaimu, 

'(niicleo Uei-iJ' 

' Lnkgth o( ■ixx'iiueii i\ inehn. finMhr 0^ iucb. 

* A rery long, regularly enrved, oylindrloal shdl. The anrftioe ia marked with 
' TCfy minute concentric stritc. The caat is smooth. The habit is so truly that 
' of a testaceous tubicular AnneUde, and the rej^ularity of form so similar to the 
' aspect of a JDUrupo, that, although the mouth is uot preserved, 1 Lave little hesi* 

* tation in referring it to ^t vell-maiked genua. 

'Itiacwiiainod in a mass of rock from ron licherry, and ia aasooiated with 

* Baculitea, and various univalve and bivalve bliells.' 

Such is Forbes' account of this species. From the last reference to Haculitet, 
it appeara most profanUe that the heda referred to heloog to the Arrialoor group. 
Thne is no q^eoimen of it in onr ooUeotion. 



CRUSTACEA. 

Prof. Forbes gave a figure of the carapace of a crab from Pondicherry out 
of Mr. Kaye's collection. A second spccimcu was presented by Mr. Cuuliffe to 
onr Museum, but it ia, like the former, incomplete. Very prohaUy it belongs to aome 
spedea of a Xfocarciiiut. I give figures of both on pi. zii, figa. IS and 14. Our 
specimen is either from the Arrialoor beds at Pondii-lierry, or, judging from the 
occuiTcnce of Turritella ajjlnit, Stol., with our spt-cimcu, it may also be from the 
Veraghoor sandstone of the Triebinopoly groop. 

A second specimen of a Crustacean is from the Ootatoor shales at Ootatoor; it 
is the left hand of an Uoploparia, or some other closely allied genus. A figure of 
this fragment is also given on pi. x.ii, tig. 15. 

The (mly other Oru8ta«ean whUdi I aaw waa a email Ogtkeriina fl»m the yellow 
Arrialoor sandstonea at Termanoor, oocoiriag together with Stjfgmai^^iiM ^atutt 
(Forbes). 

n ; li>7 ) 
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FI8CEB. 

Sir riiilip J. Egertoa described in Tol. I of the Quart. Joam. Gcol. Soc, 
London, (reprodiiced in TmiB. GeoL 800., toL tJi, p. 89 et leq.)* the feUowing 

gpccics : — 

Enchofhtit sn'ratus, Egr. ; SplurrotJua rngttJosus, Eg.; Corax prktodonttu, Agas- 
siz; C. »nci*««. Eg.; Otodus / maryinalua, Eg.; O. b<ualu,Bg.i O. nanut, Eg.; 
O. Ohergeiu, "Eg.; O. mfonfw. Bp.; CtayriljM MM^nlarjt, Eg.; Xmnm eoMtplo. 
nala, Eg. ; X. aigmoides, Eg. ; Odoniaptu coii«trictm, E;^. ; O. oxyprion. Eg. 

I shall very briefly notiet^ these in a somewhat similar order, adding a few more 
speoiea. I do nut ucod to repeat the great uncertainty in the determination of these 
•li^ nlic«, and will, tberefore, not attempt to dwnoterise ilw genenu 

1. PtYCUODUS LAT1SS1MU8, Ag. PI. XII, i'ig. IG. 

AgaMts, Poin. foM., vol. iii, ^. 2fi* and 25b, figs. 24«26 j idem^ Oeinits, Reuis, Maotelt, 
etanetarum. 

A tooth in the collection exactly agrees in the general squai'ish form, 
modeiafo c un v aaity, and ia the tbidaim of th« enamel bands with the Biirn|iean 

species ; the sharp edges of these enamel hands are very minutely crenulated, as is 
usually the case in this and most other species of the genus. The exact locality 
of the specimen is not recorded, but it was together with a small fish bone of quite 
similar pvesenatioii, and this learee bnt veiy little doubt that both an from east 

of Olapaudy in the Arrialoor group. 

In Europe Ft. lalistimm is one of the most uimmou species of the middle 
and upper cretaceous beds, Upper Qreensand and ChaUc. 

2. SnLBBOPm BTOtmonn, ISf. Fl. XII, Elg. 17. 

Sir Philip Egcrton figures (Quart. Joum. Geol. Soc., Lond., 167.) a few 
Spharodut teeth, which, he says, are distinguished from other allied ' fr)rms by the 
wrinkled or shrivelled appcaraacc of the superficies.' The specimens are from 
Fendidieny. 

3. Pycxgdx s :- njj. VI. XII. Piir. 1«. 

A single fragment of a jaw from the Oottitnnr hcds east, of OotnUwr is iu our 
OoUeotion. It has a single series of four teeth, the last being very small; the 
penultimate is bzgest, kmger than bniad, deping posteriorly ; tbe two ftUowing are 
shorter than broad and squarish, depiessedly convex above. Tbe speeimeii eridentljr 
belongs to some Pyeitodonte fish. 

( 198 ) 
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4. OoBAX nnroDointTS, Ag. R. XII, "Pig. 19. 

Egerton ( 1. cit., p. lG7i) sajrs that a fragment exactly corresponds with speci* 
nMM from Che Ifaafttribht beda. 

5. CoRAx IXCI8VS, JElf, PL XII, Fjg. 20. 

Compare Kpprton, 1. cit., p. lOH. 

Neither of tUe two last species is represented in oiu* collection. 

A. OiODUs MABftnuxira, PL XII, Fig, 21. 
BgartoB, L «it, p. 168. 

Egerton nyi tbat the toolk wlifadilie veAra to tlie ftbore spedM haa a nar- 
nnrar oone than most spocimens of O. appendiculatut, and tliat tho inner surface 
is morp arched than in any other known species. The euttinf^ cdi^e is sharp, and so 
distinct as to have tho appearance of a border, separated from liie i-enuunder of the 
shaft Iqr ft •baUow giMve. 

7. Otodvs babaus, PI. XII« figs. 22 & 28. 

Efjerton, 1. cit, p. 168. 

Differs from the former and from O. ftppfindiculalua by the lyreat size of the 
lateral cusps and the oomparatirely small size of the middle cone. We have a spe- 
eunen of ttua spadea from eaai of Oetatoor in the Oolaloor group. 

8. Oronym eoitf, mnnrnxm, JflbMl. PI. Xn, Pig. 24. 

Agassis, floisB. fiia., vcL iii, p. W, pi. mfi, figi. S2,7M; Eaass^ BBhm. Knidef., 

pt. I, p. 5. 

A single specimen of a tooth from the sandstone beds north of Kuunauoi-e, in 
the ArrMoor yroup, is very closely aUied to the abore-named species, except in 
having a more slender oone, but as the form of this varies in different places of the 
same jaw, that jwint docs not invalidate the prohahle identity of our fossil with the 
European one. The width of the base considerably exceeds the height of the 
middle oom^ and is on both ridea along the margin longitudinally plicated, nie 
edgea aie nadulately senated as soon as they descend from the oone, and the lateral 
cusps are of mmlcrate size and rather distant. All these characters perfectly agree 
with the European fossil, which occurs in tho I'licner of Saxony and of J3ohenua. 

( iw ) 
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0. OfODVt KAHVS, PI. Xllt Figs. 25—28. 
£g«rtoa« L eit, p. 109. 

In addition to Egerton's figiirn, T give representations of two specimens fiom 
Ootatoor and of one from Odium. All tlii'so three differ from the typical form bv a 
larger size, but all agree ia geuorol form, proportion of width and thickness, etc. 
The spedmen from Odinm is newly straight, and on one side shows the origin 
of a small lateral onsp. 

10. Otodub xonrrue* SIff. VL XI^ Figs. 29—80. 
B|r«rtoa, L cit, p. 169. 

This is rorj' closely allied to the last, hut somewhat more slontler and with 
proportionately larger cusps. It occurs both at Fo»dicherrj/ and in the sandstones 
east <rf Oolaloor in Oe Ooiaiaor bed§. TIm Itiger teeth ue very like those of 
XaflMM emHpUmakh bnt aie oonvex om both sides. 

11. OrODttt vmsMVStB, Bg. PI. XII, Fig. 31. 
Bgerton, L dt., p. IM. 

The peenliarity of this species is said to lest in. the great developmeut of the 
lateral cusps and in their position dose to the ocme. The ^eeimen &om Mr. Kay e's 

collection is as yet unique. 

12. OxYiKiisiA TBiAi!(Qiii.AXia, J^. PI. XII, Figs. 32 — 33. 

l'"(jci'toii, 1 cit., |i. ItiO. 

The cones do not appear to diii'or in the least from those of Otodus nanus, 
bni are said to hsn no lateral eospa, and axe, tibeiefoiN^ fefened to OsgtUiM, 

18. QxzftuiNA (Ms&istodon), tp. PL XII, Fig. 84 

Our oaUeothn contains a single tooth fbom Olapaudy in the Arrialoor group ; 
it does not appear to bare any tiraoe of lateral cusps. The inner surface is somewhat 
more conA ex tlian tlic outer one, and both are longitudinally plicated, the ribs 
being. very much thinner than the interspaces separating them, and tlicy disappear 
towuds the end oif the cone. The edges are lather sharp and slightly oremulated. 
The whole tooth is yoiy muoh of the type of the SngUrii OxyHUna pvradogOt Ag. 

14. QDomAnui ookstbiotds, J^g. PL XII, Pigs. 85—87. 
EgertoD, L oL, p. 171. 

This qperfes is eosunon both at Pondkherry and eatt of Ootatoor in tbo OotO' 
toor group. In one specimen from the latter locality, 1 have been able to trace on 
one side a very small lateral cusp; it is situated very much posteriorly and low down. 

As regards the shape of tiie eome itself, the Indian qfteoiniens are perfectly 

identical with some of those described by Reuss as Oxyrhina angustidetts from 

Bohemia (Comp. Ecuss, Btfihm. Krcidef., p(. i, ]). (!, pi. iii, f3!?s. 7 — 9). Both of 
them show the small depression at the centre of the outer basiai margin of the cone. 
( 200 } 
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16. Laioia oomvlahata, Ify, PL XII, Hg. 88. 

IG. Lamna S1OM0IDB8, Eg. Fl. XII, Fig. 39. 

The peooliaiiiiM of tlMse species vtsy be seea fiom the kocompan.ving figures. 
As no specimens exist in our col le otion , I have nothing to add to Egerton's notioe. 

17. OnoNT.KPsis oxYPRiox, Eg. PI. XII, Y\<x. V). 

This is distinguished from O. rkaphiodon hy the largo lateral ousps being more 
elongated and sharper at the points. 

18. EKOHODns eiKBATVf, jElf. FL XII, Fig. 41. 

Bgerton, 1. c'it, pb IM. 

Egerton, when cxamininj? three specimens of an Enchodug from Mr. Kayo's 
collection, says that thny ditlcr from those of £!. halocyon, Ag., by the surface of 
the enaniel iMlng more smooth and even, in oonsequenoe of the flneaess of the 
Imigitudinal striae, which in halocyon are coarser and stroiii;ly marked. The trans- 
Terse hands are Si\id to be hromlor and Uie form of the t^cth Ic^s rittoiiuated. Tiie 
chief dill'ereuco rests in tlic liucly serrated culling edge, which in halocyon is said 
to be smooth and entire. No fignie is giren of any of the speoimfflu, all three 
being said to be impeifeot. 

Our collection possesj^os a sin^rlo tooth from the neighbourhood of Knrnpttudy 
in the An udoor group. It luiduubtcdly very closely resembles that of E, halocyon, 
paxtienlarly the flgnras given by Qeinita in Cliaiaet. etc., pt. iii, p. 68, pi. xrii, 
figs. 13-11, bat the longitudinal striation is finer, disappearing towards the pointed 
end and also towards the latt>ral marges. The enamel is, however, in our specimen 
uuforlimately so much weathered off that no serration can be traced at the edgea. 
The tooth is nearly an inch long. 



SAURIA. 

Tn his report on the ironloiry of the Trichinopoly DNtrief l utein. Gcol. SufT,, 
India, vol. iv, p. 13U), Mr. U. F. Blauford mentions the occurrence of a ^legato- 
• mmma tooth together with some bones in the Arriatoor hedt at CttUmoad. 1 have 
seen some fragments of these bones; they are, as Mr. Blanford remarlts, so very 
fra2;ilc and iinpert'eet that no reliable dotermmation can be ma(b', and uiifortunatclv 
the solitary fragment of the tooth is not at present accessible, so that I am unable 
to add anything to the information given by Mr. Blanford. 

■ (901) 
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FLATS I. 

1—10. CAsaomuu Aaotmnsu, 8tol., p. 7; 1 to 6 ud 10, ride views of different 
■pedmene ; 64, view of tbe cdjXf tmee the natural nze ; 7 and 8, longitudinAl 
HctionB ; 9(1, small itpecimen wifli tht cilyx weBthered oat, twice the oalnnl 
size; IO11, \ncw of a section, twiec Am uktaml liiei the UmIi Ubm amk 

the i^epta ; E. of Aadoor, Arriuh>or grovp. 
Figs. 11—12. TcKBiNOLiA Abcotessis, Forbei, p. 8 ; copice of Forbfle* oi^iud figUiM. 
ligi. IS— 16. CAkTOnnruu cnvoufontn, Sfo/,, p. 8 ; 18, ride view; 1S«, eection, twice the 

natural Fizt'; 14, Iki, siJo unJ toji viiw-. t.viw the natural size; 15 and 
Iba, aune viewa of another specimeu, oatoral size ; in 13a uid l&a the black 
liDM mark the aepta and pali ; Moroviatoor, OoMoor gnmp. 

Hgt. 1^— 17< Cabyophylma OR.vNULirERA, p. 9 ; 16, natural size; 16a and 16i, enlai;ged 
twice the natural size ; in lOi the black lines mark tbe septa ; 17 and 17«> tWD 
viam cl a cast apedmen ; Odium and Kauray, OoUUoor grottp. 

1%. ... 18. CABTOrariLU Muunua, AM!., p. 10; 18 and 18«,t«o thwi in natnnd aiwj 18* 
and 18e, twice the natonU size ; Oolatoor, Off^ifour group. 

Fig. ... 19. TEOOBOOuxBin Aramu, £(e^ pb 11 j 19 and 19a, two newa in natural rize; lOc 
■ad IM, Mune viewa twice tbaiwbnil Bze; 196, a aection; Weti of Kwribicm, 
Urietuupefy grvHp, 

Hg. ... M. PLATTCTATnrs iVDirrs, tS/nf., p. 12; 20, 2f)i7, 20i, 2(V, side-, lower, oootional, 
and top views in ualund size ; iOi/, a jwrtiun of the calyx culargvd ; Odium, 

Kg. ... SI. TROCnoSMILIA BRETIcri.A, SluL, p. 13; 21, side view; 2 1 .7, a SCi-lion f r. m verj- 

cloee to the calyx; the black lines indicate the septa; 21^, a small portion of 
tha ootar amfuia nhigidj PmnUg, O tM tor gnufi. 
Fig. ... SS. TnocuosHauL oawttA, A»^p. 14; wmm nenra mcI OelHtapadM; Pani%, 

Oolatoor group. 

Fig. ... 23. Tbochosmilu ? camvba, p. 14 ; side, upper, lower and sectional views ; the sepia 

an »ai1c«d willi biwdt fioM; JfenHMUtar, OWMmt frwy. 
Kga. M— 48. TuoBoanLiA ti^a. 
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PLATE II. 

Kg** 1—4. T^BOamuA tMruxA, Jteuu, p. 15 ; 1, la, li, two side viem and » wction of a 
laigie wnnJIain, Koktonj i md 3, polished MCtaona; 4, » worn >peciincn, 
ada view } Mmdaiufpoanm, TrieUmopoly group. 

Kg. ... 6. Troei^MmUtaf nd* Mid Metiaial yivm nor the oaljrx; Jtf«inm«tor, OoMoor 

group. 

Wig. ... 6. Lepkou^ HiMmt, StoL,p. 17 j nmB viewi aa of Che hrt apadta; (Minij 

OoMoor group. 

Fig. ... 7. Plaeotmilia'f p. 7; sprtion in natoial iiMij and a portian «( the outer aoiiaca an* 
laiged; I'araliy, Outatoor gnmjf. 

Figa. 8—0. Bramuu obahobvu, 4K*f., p. 18 ; aide and aeetkmal vww* of two dSStsaA 

spe ei—t j J f a wri afca r, Ootatoor group. 
Figa. 10—11. PsAitHoaiiiLtA oau)rru.u, p. 19; lOa, very short ooraUnm, only round the 
calyx weathered out of a limeatoDe rookj 11, side view of a more elongated 
qwoiaiHiii; Oa tf aa i i ^ O al Wuf frwy. 
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PLATE TIT. 

tigi, 1 — i. Sttlqia ml'ltistklla, SioL, p. £0 ; 1, upfier view of a laigv eonvex conllum ; 

la, ft Cmr edjroM n twiee Mtnuftl riM} t, poctioa af ft lut oonlhua, 
with tlie xui'faoe mwh WMthflMd offj it, ft poUriiad Metknj Jfammilttrj 

Ooloioor (/roup. 

Yx^. 3. Stylix.v gk.\ndis, Slot., p. 21 ; 3, a portion of a coralluin, and 3a a few calyces 

of the ongiftftl NifiHej W, ft polMioJ Mction; ftUfigofM m ORtanliiM; 

Kiiurny, Odfafrmr ffroitp. 

Fig. .. i. PuYLUKXENiA MULTiSBFTA, p. 4, a portion of a oonllum, natural nze; 

4s, ft Urn olfynBt nliiggd, the iraifonn ilndad portion ■ ft potidied niifiwe ; 
Abmitaapmm, JHMmpoljf group. 

Fig. ... 6. UBLUtnu? p. 32; upper and side Tiewa ot • portimi «C » oofaUum, uMtly 
■ilicified; Paum§oor, (Metoor group. 
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PLATE IV. 

Figs. 1— S. Thboosmiua oehikata, Siol., p. S3; 1, la* upper and aide views ol a 

■peoinMii, Willi mij • imall porlm of m Momd iiiffividwnB pmarvdl; i, • 

young' lii-ppmimli^ rnrallntti ; 2f, side view of the samo ; 3, upper view of tTtfflrfr 
corallum composetl of three iudividuunu; MonvuUoor, 0«taU)or group, 
Fifi. 4— A. Houwmu KAHnsA, 8t«l., p. 24; 4, fide view of a oorantnn, natnnl axe; 

small portion of tJie original surface enlarged ; \h, the oame of a polished sur> 
fiMsej 5, sectioiul view of a brakan bnuuih of « huge floraUum; JfwmMtow, 
Oolatoor group. 

Fig, ... 6. SmufA PAKVULA, 8tol., p. 21 ; 6, 8a, M, top-, side- and lower views of an 
aganciform corallam ; 0<?, a portion of ori^nal sui&M^ and 6^ that of a 
polished surface enlaiged ; Ninuywr, Arrialoor group. 

Fig. ... 7. JkmaaaanA. nintA, AM., p. E8 j 7, 7«, aidi^ and to^ vimn of a onD 
coralhmi, tiatural gizc; 71, a poitiaB o( liw oijgiiial amfiwe anlaigHl ; iKw- 
• mgoor, Arriatoor group. 
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PLATS T. 

1. HouiC(RKlA INDICA, Slol., p. 25 ; 1, Upper view of the corallum ; la, » 



of the original surface; 16, a anilar ooe of tlw poikhed aurfaM^ < 
Jtmnjfoor, Arriahor group. 

Fig. ... 2. AnwMCBiiA BKmA,<M,p.Mj t,i«,M,ri]BiWTiem 

if'Tdriiitocr, Ootaioor group. 

Figi. S— 4. AsTsooaoru Rkwuha, fiW., p. £7 j 3, upper riew of a oonUlum with nther 
■bmO odjroM ; 4« another qwciiniD with sUgfatly larger calyces ; is a polidud 
amiMa} ia^aii original tiufieejakigailiJuMinyj OMataar^fwy. 

FSgi, B— 6. A«TROC<r.\'lA uf.i ^chvI.h, Mi<-h., p. 2S ; 5, upper view of a (.■oralluni from 

A'lnnjfoor ; ba, a portiou uf the iturface enlarifod ; 0 uud Uuj buuiliir vivwa 
of aonaU specimen from AiamdaaopMram / tha fiat ia {ran die dmalatTf 

the second from the Trlckin<'pfly (jruHp. 

F!g. ... 7. ? MiCBiorHXLLU mujiTA, jW., p. 30 ; 7, 7a, top- and side- views of the 
mnlvm, sad th, a amaU poitiaB of the oi^iiial iwAMia enkigad; X. 

Paratlg, Ootatoor group. 

Fig. ... S. Stkixoria Abcotica, Slol., p. 31 ; 8, upper, and 8a, lower views of a fragmen> 
tsiy oorallum ; hb, smaU pvrtioo of the upper sorfiwe enkrged j farailg, 
(kMoergruip, 
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PIATE VI. 

tig, ... 1. MYrf7Tf)T'H\r i.iA Nonii.is, Sto/., p. 20 ; 1 and la, upper view, and portion of Uw 
aide view of a large corallum ; A', of Alnmlamipooram, Trickiitopotg group. 

Fig. ... %. EniAffniA obtita, 8UJ., p. 31 ; 2, upper view of a eonllmn; nenr the right 
end the nri^nal siirfiu^' is pn'served, ahout tlic luiiKilr- the surfat* is weu- 
tfaend off, aod «t the U>f t end it is poli^wd ; 26, vviaxgeA origimd ■luface ^ ic, 
wMtfa«nd mfiwe; i^, poliaiMd mwEMe; te, iid* vicirgf a pgrtwD of tiM 
Qonllam} Odium, OtUtMr gttmp. 

Pig>. ... 3. IlKi.iASTitiu BorrxDA, .W., p. 32; 8, upper ticw of the conllum, utnnl uibj 
un^pnal, <ti, |M>liiih«!d surface ; Miumitkor, Oo(atonr gnrnf. 



1 



Digitized by Google 




Digitized by Google 



Digitized by Google 



PLATE VII. 

Fig. ... 1. Pl&cabtkia tajtOJJStS, SU>L, p. 33; a portion of the original corallam in natural 
■H, ladatewadywBciilHgcd} OiimBt thUttatrgrnp. 

F«. ... i. IsASTBu Ar.«M&, aWL, puMj nailHr fig«Hr« ■■ cf tha lut ipMiM} Oiiam, 

Ootiitoor ffroup. 

Figs. . . 3 — 4. IsASTUEA Siva, StoL, p. 3I> ; 3 and 4, upper viewii of two different specimens in 
■itanl ami * ■mU perliM cff th« muCiim odugiad; If.M.^ Moruti*- 

toor, OoMmr group. 

Fiigs. & — 6. IsuTKKA CTATH1.NA, SU>1., p. S5 ; 5, &a, Bide and Upper viewa in natoral liiej 
9 1, upper vieWj 

vppar fiowi id lutiinl ■■• «f « ■peciwMB h<m KtlUj; OobUoor ftwg>. 

Kgt. 7 — 8. lMf»TRRA MOKCHKt.i.A, ifcKM, p. 3fl ; 7, 7r/, hhIp iukI ii])i»:r views of a. lar^v. 

oellate specimen ; ttj 8a and Hi, up|>er, ailv and lower views of a very much 
fcpw—d, alBMk diaBoid ■pedmaii; JtwHdmupMrtm, IHeikupofy 

group. 

Fig. ... 9. iaisniBA [conf.) IIokmesi, Remu, p. 37 ; side and upper viewa of a specimen with 
INtHdied upper surface ; MmmiAoor, OtMoor gnap. 
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PUTB Yin. 

Vig. ... ]. LaTIV^axdra OBOONiCA, ^fo/., p. 38 ; npper, 'idc- i>nd lower \Hpwb in natural 
le, a raiall portion of the upper surfu<* otilarK-t^^l ; A", of Parallg, Ootatoor i 

Pigs. t—S. L&muiAiivBA amxA, SU>1., p. SS ; 2, ia, upper and lower viem of « eoraUum 
in Batumi size; 3, a portion cC MiotiMr tonlhuD, t/siugtA twiot tilt Bktml 

size; A', o/" Parally, Oolatoor group. 

... 4. Latimaakdka cr&ssa, Stol., p. SB; a portion of a oonlliun in naturalize; 



Fig. ... t. ^AMNAOTRBA HimOGLYPHlCA, Stol., p. 41 ; a porlUB of • < 

and a lew calycc* enlarged ; Kauray, Oolatoor ffroup. 

Hy. ... 6. LATUUiAiroiiA INTEUUITA, £(o/., p. 39 ; 6, a portion of tlie coraUnm in natuarl size ; 
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PLATS II. 

mrnllum ; \a, a small portion of (lie i>ri<rina1 Kurfiioe ; U, m aiBibr flUB off At 
poUiilMd Kurfacej oulargcd ; Odmm, Ootaloor group. 

8—8. tHoatatak. vtsnsm, Slot., p. 42 ; 2, la, ib, npper, aide Rod Iowbt viewi, 

natnra] fiize ; ie, a fonall portion of the upper surfaeu enlarged ; 3 and Ss, nds 

and upper views of another smalliT oorallum ; .Vi ■ lyroor, Arriak" r in"!'),. 

fig. ... 4. Thamkaotsea CRA8SA, Slot., p. i \, a itiimU portioa of the origiual stirluce ; Ui, 
■a anbigsd paftion oC ttie iMBe oondhun; O^mm, OoMoor gnuf. 

Fig; ... 5. Thamxastkka ri i i,\TA, Sinl., p. ; the «'<>nt11iim in natnnlflM, B&d ft nnaU por- 
tion of tlie surfat* enlargt"*! ; Parally, Ootaiovr group. 

Fig. ... 6. Tuamnaotska imiiiita, p. 44 ; polished view of the upper surface of ft shortly 
padkdktod eofdhm; OdStm, Otiatoor ffmf. 
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PLATE X. 



Kg. ... 1. TuA^ASTKEii IMOUTA, Slol., p. 44; 1 aod 1 a, upper and side rienrs of a conllum 
In iHtanl liMj U, s null potioo o( tin poliilud nnfine cnlHgcd ; Odimm, 

liy. ... %. OtHOUiiA8TEi& ttraxtxa, S(ol., p. 46; nmilar vkm m at the katipedM; 
^Peotloor, Ootatoor group, 

Hg. ... 8. CSoHonui OtDBAituirA, AM., p. 46; A and 8a, uppar and bmr viewa of the 
eatiie oorallum in nntiiml !iizp; on>in.-t1 sarfiwe, md Se, polirfied BorfMej 

CllltlJ(td; N. W. of' Muriii iatwr, Ooiatmr grvuf, 

Fisi. 4— S. Cfcunow oommnA, £io/., p. 48; thne rvm «t « eaMllar wi4 of ■ laiger 
epeoiiiMn ia nailnial eiae j FaMigpir, JnUdotr grtap. 

Figi. 8—8. Cyclolites f.ecata, ^/f/., ts ; (i.;, O,, tliree views ot an almost perfect 
epecimen ; 7, upper view with a more weathua-d ourLiit! ; Sej, aeotion ; 9, lower 
view of a «nalW apeeioMB $ Tim^yiaor, iMelMT ^twy. 

tigt. 10—12. Cyclolites filamextosa, (ForUn), p. t!l; 10, 10a, 10*, thret" views of a perfect 
speciiiMiD; Vic, a small portion of the rarfaoe enlaiged ; 11, borisDontal wctioD 
MowtiiaaiiddDeoC thaeonllna; lS,»wHri]ui^ 
tii i d m aia dt Ilia baaal theoa; FaMtg/nr, Aniahtr fnm§. 
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PLATE XI. 

Kg. ... 1. Tnoomiia agakicqia, 8loi., p. 47; upper and lower views of acamllam; Odum, 
OtMoor groHp. 

Vig. ... i. Cxmaixim ouienioa, AML, p. 49; %, t«, ti, thiM viam ia utml mm; Sc, 

upper view enlarf^ed ; Venu/koor, Arrialoor gimp. 

Figi. 8—7. EtmAiiMiA VAXUMa, ^l., p. 51 ; speoimeiu of vutkmu aues and itKgm% and 
7< an polalMd Mctioiw ; CMi»ai, OoteAwr yfMp. 

Rga. 8—9. Bdm&MXU mniorATA, Slot., p. 52 ; 8, 8o, sido view and poliahed Mctim; 9, 9k, 

vertical and horizoutal soctkm of another corallum ; Otiiiim, Ootaloor group. 

Wig. ... 10. CoacocARBA eoa/. iiammuxaia, /2«iiM, p. 53; a gmall portioa of theroi&oej 

enbigcd aafw dBanuitan; O H m m , OoMoor gnmp. 
Kg; ... II. HELioroaA Edwasmava, SioL, p. 5S ; 11, side view of tbe corallum in natural 

lize; Ua, a piece of polished, and Hi, a aimilMr one of thtoriginalj Mufiieej 
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PLATE XII. 

Figl. 1— SiPHOKlA piniFonMls, GoUf., p. fin ; 1, lt(, siJc ami up{)or views of a nearly 
oompleto apecimeD; i>, vertical sectiou of a bro«der aoii shorter apecimeii; 

Kga. 8—^ Oebitoides Faijami, Dr/r., p. 61 ; 3, 3a, Si, S^-, two \'ievvi r>f :i i ntriiilote speci- 
men in nataral size and enku^gied ; 4, a section of another eyeeitaen ; b, 
bonMHtttalMetMBi NimmfBtr, Arrimlatr grii^. 

tig. ... 6. Sbbfcla P!ijp<iTiM!s, S'.'ir., p. 63; a portlM at a mInu-eonR ^and^tOM Ammg 
the tubes in tJieir original position ; Arriahtr, Arrialoor group. 

FigK. 7—8. Snrau «m/. oemmtUM, 8MM., p. 64f two diffomit tftd m em; 7 is fram 

Arriahcr, S from ^f)t!l^r, Arrialnor group. 
Figa. B — 10. Sbkpqla Ootacoodkksis, 8tol., p. 64; 9 ia from OoUUoor, 10 from Odium, 
0»Uteor ffTwmp. 

F$g, ... 11. Serpi'i.a? hamata, Furkrt, p. fi4 ; copy aft<>r Forbps; the (ll>t^<^] !inp intiiratps the 

probable correct outline, and Hi a section of the tube with the shell surface 
pw w ro d j? 1 OoMsor fnup, 

Kg. ... U, DiTRiTPA? unaunMA, JMm, p. Ktomgj tSbu ToAmt FmUeitnf, t Jrmtotr 
gnmp. 

FigiL 18—14. NaotuBOonn 7 p. 68 ; 18, firngmeutnij «an]iMe,7 fir^h tr, ? Keii i ie pafy gm^ j 

1 copy aftpr Fm-brs. 

Fig. ... 15. UAfLOFAiUA ? a small imperfect portiM «l • lymd i OoUUoor, Ootatoor group. 
Fig. ... 16. PntnoDfit UTnaDRlB, 4r., p. 06; Otapumfy, Arriatoor fnap. 

Fig. ... 17. SpH.SRODUS RVnl Hisrs, /J;?., p. 6n. 

Fig. ... 18. PiCMOOUS? p. 66; BtUe and upper views of a jaw-fragment; Ootatoor, OoUUotr 
pmifh 

Fig. . 19. CoRAX PRiBTODONrrs, p. 87. 

Pig. ... 20. Coiux IMCUVS, Ig., p. 67. 

Fig. ... 91. Onmoa vtaBaam, I^., p. 67. 

Figs. 22 — 23. Oronrs basaijb, E^., p. 67. 

Fig. ... 24. Otodvs eot^. BXMlfUCATUS, Miiut ; p. 67 ; JCmhmmm, Arrialoor group. 

Rgi. 85—88. Oraow vamto, Bp., p. 68} 86 !■ from OiNm, 87 aiid 88 fram OtMtar, OoMoor 

Figs. 20 — 30. Oroous Hivtmn, i^., p. 68; 30 is from the GWdtoerynmyg. 
F^. . . . 81. Oridui BmMnni 1^., p. 68. 

Fil^s. 32 — 33. OXYRHIKA TMAlraOLARIS, /j^., p. fiS. 

Fig. ... d4. OXTKHUU (KBUrroooN), {p., p. 68; Oiapamljf, Arrialoor group. 

Figt. 85—87. OnnrrAnn i^., p. 86 J 86 is from Poidkimtys 86 tad 87 from 

Outaluor, Oiii.iliMr ijiKup. 

Fig. . 38. Lakxa oomflakata. Eg., p. 69. 

Fig. ... 88. Lawa anmoiini, Sg., p. 69. 

Fig. ... 40. OdONTAFSIS OXYI'EION, Et)., p. 09. 

Fig. •■ 41. Encuouus UCUUT1J8, Eg., If. 69, 



Digitized by Google 




Digitized by Google 



